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nomemjeHHolt B JIAH, T. 125, Ne 4, 1959 r., mogmucu kK pucyHKaM Ha cTp. 857 cmeqyeT 4NTAaTb: 

Tlognucb k |l-my pagzy pucyHKos: Tugpatauua MeiKo_ucnepcHoro MepuKa3a B pacTBope 
MgSOa uepes 3 cyTox (a), 28 cytox (6), 60 cyTox (@). 10000x. 

Tlognuce K 3-My pay pucyHKos: Tugpatalua MenKog_ucnepcHoro nepukia3sa BO AMCTHI- 
JIMpOBaHHOH Bose Yepes 3 cyTOK (a), 28 cyToxK (6), 155 cyToK (e). 10000. ‘ 

Tloqnuch K 4-mMy paqy pucynkos: [ugpatauusa MeaKoqucnepcHoro nepukja3a B pacTBope 
MgCle uepes 3 cyTox (a), 28 cyTox (6), 60 cyTox (@). 10000 


Bcratbe K. T. Bargqacapssu «K Bonpocy 06 usyyennn MOJIJMOCKOBOH (bayHbI YOK- 
pakckoro ropusonta I’pysum, nomemennoli B JTAH, rT. 128, Ne 5, 1959 r., na.etp. 1019 na- 
3BaHHe MHCTHTYTa CefyeT UnTaTb: MuctutyT nanec6uonorun AKagemuu wayx Ipy3CCP. 


; 
T-00460 Iloanucano k neyatu 20/I1-1960 r Tu 

‘ pax 5100 9x3. ~ + 3axK. 7 
@opmatT 6ymaru 70 X 108%/y,. By. a. 63/4. Meu. a. 18,50+3 Bknefixu. Yu.-naz. ser 1 
>= EUnet TE rh a tee on 


2-a Tunorpadus Hayzatenpersa AKaylemuu HayK CCCP, Mocxsa, IWy6unckuiit nep., 10 
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oraanw Axanemun HayK CCCP 
1960. Tom 131, Ne 14 


MATEMATHKA 
J. C. TOJbAEHUITEHH » MH. I. POXBEPE 


0 MHOFOMEPHOM WHTEFPAJIbHOM YPABHEHHH 
HA NOJIYNPOCTPAHCTBE C SAJPOM, 3ABHCALLUM 
OT PASHOCTH APFYMEHTOB, HW EFO AHCKPETHOM AHAJIOFE 


(ITpedcmaeaeno akademuxom B. H. Cmupxosoim 16 XI 1959) 


O6o3HauuM yepes ft = (fy, ty,...,¢n) BEKTOPbl N-MepHOTO BelleCTBeHHOrO 
9BKJIMLOBa poctpanctBa E(= E,) u yepes E* nonynpoctpanctso £, onpe- 
leleHHOe HepaBeHcTBaMH 0 < ty < 00, — 00 <t; <00 (j = 2,3,...,n). 

Hue ORS paccmoTpeHo MHOroMepHoe HiTerpasIbHoe ypaznenne baie 


o(t) — | k(t 3) 9(s) ds = F(d) ((€E"), (Q) 
bat et¥) Py 
rye cdbyHkuua k(t)€L,(E), a 3afanHaa dbyHKuna f(t) H ucKOMaa *yHKiMsA 
g(t) nomaratoTca mpvHassiexkaliumu mpoctpauctBy D (E*) (?). 

OrjesbHble YaCTHbIe ClyyaH MHOrOMepHOrO ypaBHeHusA  Buya (1) BCTpeua- 
fOTCA B HEKOTOPBIX BOMpocax MaTeMaTHYeCKOM (u3uKH (CM., HanpHMep, ()). 

JlerambHoe viccJieqopaHue ypaBHeHua (1) H ero AucKpeTHoro “aHasiora B 
OHOMepHOM ‘culyyae mpopegeno M. I’. Kpeitnom ('). 

O6ulai TeopHa MHOrOoMepHOro ypaBHeHHa (1) B H3BeECTHOM CMBICIe mpoure 
oOuleH TeEOPHH COOTBETCTBYIOULErO OJHOMePHOrO ypaBHeHHA, HOO MHeKC ypaB- 
HeHua (1) npu n> 1M mpH ectecTecTBeHHbIX orpaHMyeHHax (4) Bcerfa pa- 
BeH Hyw0. IIpu sToM MeTOx addeKTHBHOrO PeleHHA OMHOMePHOrTO ypaBHeHHA 
(1) (metoy » paxTopusaunn (*)) WeHKOM TIpHMeHUM HM K pellieHHiO MHoroMep- 
Horo ypaBHeuna (1). [loapnstoujeeca 3yecb pa3syMuMe MexK]y OMHOMEPHbIM U 
MHOTOMepHBIM, YPaBHeHHAMH HalOMHHAeT pasJMuHe Mey OfHOMePHbIM 1 
MHOFOMepHbIM CHHIYJIAPHbIMH MHTerpaJibHbIMH ypaBHeHHaAMn (°). 

B sto 3aMeTKe paccMaTpHBaeTCA Tak>Ke ypaBHeHve (6), aABNATIOMeecsn 
JHCKpeTHbIM.aHaJlOroM ypaBHeHHa (1). 

- Kak u3pectHo (1), B OJHOMepHOM culyyae n = | OCHOBHbIe NOMOKeHUA 06 
ypaBHenuu (6) mo cylWecTBy COBMaaloT C COOTBETCTBYIOWUMMH MOJIO%KeHHAMH 
06 ypapuenun (1). B otmmune or stToro mpAa n> 1 jgucKkperHbId anasor (6) 
ypaBHenua. (1) no CBOHM CBOMCTBaM CylIeCTBeHHO OTJM¥aeTCA OT ypaBHeHUA 
(1). Tak, Hanpumep, npu BbINOHeHHM ycnoBHA (7), ABJIAIOWerocA aHaJoroM 
yciopua (4), ypaBHeHHe (°) MOXKeT HM€Tb KaK HyJIeBOH HHJeKC, TaK H O6ec- 
KOHeYHBIM (CM. TeopeMbI 2 H 3). 

1, Uepes D(E*) OyzemM o6o3HaaTb OAHO H3 TpOCcTpaHcTB KOMIJI€KCHO- 
3HAUHbIX (pyHKUHH 


L,(E*) (p>1), M(E"), Mc(E*), Mu(E*), C(E*), Cy(E*). (2) 


[lepeuucneHHble MpocTpaHCTBa oMpeyessIOTCA Tak Ke, KaK B OJHOMEPHOM 
etyuae ((1), § 6). Ecun k (ft) € L, (£), To onepatop K, onpefeneHHblh paBeHcTBOM 


Kee | (¢—s) 9(s) ds (t€E°), (3) 
E+ | 


HbIM OfpaHHUeHHbIM Onepatopom, upuyem || K ||p <||F (4) [Iz 
Ilycrp k(t)EL,(E) u | 

| 

(={—2 01> | ek (1) dé 0 (x € E); (4) 

E | 


Torga upu n> cdynKuna arg(1—.% (A)) aBAeTCA OjHOSHAdHOH (pyHKuneH 
M, corjacHo Teopeme Bunepa — Jlesn, 


| 

nepeBowuT KarKjloe “3 mpoctpancts D(E*) B ceOa M ABJIACTCH TAM JIMHeH- 
| 

| 


In(l—o ()) = —( el (@ydt (Ld) €L1(E)). 
E 


BBoaa o603HaveHHA 
G, (s) =exp \ L(t) dt, G_Qy=exp \ L(ede, 
E+ E-E+ 
nOsYYMM HeOOXOsMMy!O B jlabHeliwem dakTopusauMIo cbyHKuHH (1 — ow (A))!: 
(L— ov (\))* = Gat) Ga) (SGE). 


3ameTHM, UTO MHOKUTeIH G+ (A) MOryT ObITb NpesCTaBJeHbI B BHJe 
G=14 \ nerd, GO=14 | wQewdt (1 ELE’). 
+ 


E+ E 
(5) 
K takomy 2Ke BHy mpHBogzatcs byHKunH Gz (A). 
IIpH nomMouu MeToja WOKasaTesIbcTBa Teopembl 7.1 “3 (1) merKo ROKa3aTb: 


Teopema 1. Ecau dynxyun k(t)€L,(E) yooeremeopsaem ycaoeuro (4), 
mo Onan abott npasoti vacmu f €D(E*) ypaenenue (1) umeem eduncmeenHoe 
pewenue »(t)@D(E*), onpedeanemoe no dopmyae 


e()=F(t)+ | rls) f(s) ds, 


Ee 


20@ yx (tis) = (t—s) + 42.(s—t) + \ yi(¢—r)q2(s—r)dr (s,r€E’), 
E+ 
a dynkyuu x, (t), y2(t) onpedeastomca u3 coomnowenuii (5) u pagencmea 


1Os a) = OGRE) 


2. OOosHauum uepe3s j = (j1,Je,..., Jn) TOUKH WemOuNcCNeHHO pewieTkKH 
R(=Rn) mpoctpanctsa E u yepes R* muyoxectBo u3 R, ompejenenHoe He- 
papeHcTBamu 0 < jy < 00, —0o < jm < co (m= 2,3,...,n). 


Uepes 1,(R*) (p> 1) o6o3HauM OaHaxoBo MpocTpaHcTBO, BeKTOpaMM KoO- 
TOPOrO ABJAIOTCH MHOXKECTBA KOMIJIEKCHBIX uMcen &; ({€R*), AA KOTOpBIX 


El, = 2 18 P < +00. 
JERt 
Yepes m(R*) o6o3sHayHM 6aHaxoBo MpoctTpancTBo orpaHHueHHblx MHOKECTB 
é = {Ej}jer+ C OMpeyeneHHeM HOPMBI 
jGR+ 
Hakouell, yepes c(R*) (cy (R*)) 06o3HayHM nogNpoctpaHctTBo m(R*), co- 


CTOAIMee COOTBCTCTBCHHO H3 BCeX BeKTOPOB & = {E)}jeR+, AMA KOTOPbIX Cyule- 
cTByeT npexen lim&; (qua Kotoppix lim & = 0). Janee d(R*) 6ynet 0603Ha- 
if f—>0o 


—>0o I 
YaTb O60 M3 BBEJeCHHbIX MpOcTpaHcrTs. 
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J\vckKpeTHbIM aHaJloroMm ypaBHeHusa (1) ecTecTBeHHO CUHTaTb 6ecKOHeYHy1O 
CHCTeMYy JIMHCHHBIX ypaBHeHHi 


Dy tne EER), (6) 
JER+ 
re BeKTOP a = {a;}jer MPHHaexUT MpoctpanctBy d(R*), a 3aqaHHblli BeK- 
TOP Y= {Ye}eeR+ WH WCKOMBIM BeKTOp €= {Ej}jer+ NONaraioTcA mpHHawexKa- 
ULMMH TIpoctpaHctBy d(R*). Panu npoctToTe! laibHelillee u3s0x%KeHHe 6yyeT 
BeCTHCh JIA Cyyan Nn=2.Ilyctb a= {aj}jer€l,(R) A PyHKuna 


A() = Ali, &) = Dy ae? £0 (|G | = [62] = 1). (7) 


f kER 
@Mynkuna arg A, (6), rae 
A\()=&°G AQ), 


n= — larg A(e*, CS, v= — fh larg AG, e)1SS", 
ABIACTCH OMHOSHAHOH cbynKuneli u In A, (6) = — Dd) LCE ({Lpjer €L,(R))- 


i€R 
Onpenenaa dyHKuun A. (C) paBencTBamu 


co foo) co 
4 ;, is iy 
A =exr(5 Y tnth+ DS B seit), 
j2=—oo ji=1 f2=—oo 


oO —1 co 
Ax) exp oy Dh tab Sieh ye dR) Agel =, 


j2=— j1=— 00 f2=—00 
nowyauM CJiexyroulyio cbaKtTopu3auutio dyHKunu A? (6): 


AtQ=GGA4,(94_Q (1G) =1&] = 1). 


Muyoxutenn A ($) MoxKHO npefcTaBuTb B BHIe 


A > oft Vale 1G), 


ERT 


rae {8 }iert # {87 }ier+ NpuHagnexat 1, (R°*). 
Teopema 2. Ecau a= {aj}jer€l,(R) u 6oinoansemca ycaoeue (7), mo: 
a) npu x<0 60 ecex npocmpancmeax d(R*) odNopodHoe ypasHeHue 


Si Gop 0 MRER") (8) 


jERt 


umeem eOUHCMBEHHOE HYNeBORe pewuleHue; 

6) npu x >O0 ypaenenue (8) umeem OecuucaeHHoe MHOICECME6O AUHEUHO He- 
BQBUCUMDIX pelleHuli: OOiuee pewenue ypaenenun (8) 60 Bcex npocmpancmeax 
d(R*) umeem eud 

x—l foe) 
Eim—= 2) LBa-vn-wce (7 R), (9) 
p=0 k=p 
20e {ci Seer, (9 =0,1,...,%— 1) —npouseoronole bexmopet us 1, (Rj). 

Ormetum, uTo (byHkuua x (C), Koadppuunenthl Pypbe KOTOPOH coBnayalor 

c uncyiamMM &;,, HMe€eT BAIL 


(oe) (oe) x—1 
POO, De ey, COI 4A., (Gista)t yey (Ce) Gh 
i:=0 j2=—oo p=0 


41 


ryze 


ép (Ge) = Dd) OPE (p =O; 1, ee 
r=—oo =f lal 
Teopema 3. Ecau a= {aj}ier€l(R) u eoihoannemca ycaogue (7), mo 
Onn mozo, 4mober cucmema (6), 20e> {y;}jer+ a(R"), umena xomsA~ Oot: 0dHO 
pewenue {&)}jer+€d(R*), HeoOxodumo wu docmamouno,  4mo6ol BOLNOAHANOCE 
ycaogue 7 {POGH, Ea 
> iti = 0 aki ic 
iGR+ ee 
dan anbo20 peweHnun {y;}jer+€d(R*) mpaxncnoxupoesanHou cucmembt OOHO- 
POOHolx ypaenenutl : 
oe 
Dy ale =O) i 
ee oo 
[Tpu ebinoanenuu ycaceua (10) odxo us pewenuii = {E)}jer+ cucmemol (6) 
noayuaemca no mopmyae ie 


f= >) viene (ER), 20¢ ie = Dyoriertenr . (i, 8 ER’) 
RERt rERt 


u 4ucna va Woy Koappuyuenmer Pypoe coomeemcméeHHo pynkyuu 
Say Va sarc We nie yoy.) elie 


CorjacHo Teopeme 2 ycyiopue (10) HeoOxonuMo cobJOAaTb TOKO. B CJYy- 
yae x< 0. B nocnemHem cayuae (10) MoxkeT 6bITh 3aMeHeEHO CJIeyIOUHM 
9KBUBaJICHTHBIM YCJIOBHeM 


(ey (es) : 
>) > ink Xiie-k == 0 (Jax= 0, lye. gy p=, : L sti Ma 
j,:=0 R=—0oo , 


rye wucsa ae (j € R*),— koadpunnex Tel “@ypee yukuwn CP A_ (Gt, 4) 
(9 =0,1,...,x—1).J 

3. IIpupeyennpie Teopempl 06 ypaBHeHuax (1). 4 (6) gonycKatoT o6o6uIe- 
Hwe Ha Culyual NapHoro HHTerpasbHOrO ypaBHeHua (*) 


e(@)—\ mlt—s)e()ds=f() (ef =E—E%), 
E = 
e()—\ be(t—s)9(s)ds= f(t) (EE), 
E 
ero TpaHCNOHUpOBaHHoro | 


e()— \hs—de(s)ds—\ mis—eds=F) EB) 


) Sa } par 


H HX AUCKPeTHBIX aHaJIOFOB. 


KHIWHHeBCKHH C€AbCKOXO3SHCTBEHHBIM =MHCTHTYT. ~ . Iloctynuao 
uM. M. B, ®pyuse _. 13 XI 1959 
MosfascKui dbutuan Axagemuu -nayk CCCP ° : 


_UMTHPOBAHHAS! JIUTEPATYPA 


*M.T. Kpeitu, Yen. mMatem. wayx, 13,-B: 5 (1958). ?J..P: Elliott, Proc. 
Roy. Soc., A 228, No 1174 (1955). 3c. 1. Muxawu, Yen. mate. nayk, 3, B. 3 (1948). 
‘HW. WU. Pox6epr, M.T. Kpeiwnu, Kypn. npuxa. u Teop. matem., Jibpos, Ne 1 (1959). 
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PEER ES Akayemunu Hayk CCCP 
1960: He 134, Ne 4 


AGH © BH M7 ORT? -. -MATEMATHKA 
AGE. KOCTIONEHKO- nb. C. MUTATHH 


0 NOJIO)KUTE Jib HO-ONPEJEJIEHHBIX ®YHKIUMOHAJIAX 
HA SAJJEPHbIX MPOCTPAHCTBAX 
(I pedcmaénexo akademuKom C.. JI. Cobonesvim 10 XI 1959) 


B nocaequee BpeMAB CBASH C., PpasBUTHeM TeOpHH JIMHelMEIX TONOOrMYeECKUXx 
MpOcTpaHcTB M UX MpwJlOxKeHHH BOSHUK BOMpoc oO hpelcraprennn nosoxKu- 
TeJIbHO-OMPeeJICHHBIX “PYHKILMOHAIIOB, Ope NeuIeHHbIX Ha Pa3sM4HbIX Hel 
HBIX. TONQJOrMYecKUX .. IpocTpancTBax *. ITpoctefiel Teopemoli takoro Tuma 
ABJACTCA TeOopeMa Boxuepa — Ipapua ().. B pa6orax Vi. M. Tenpipanya u 
Ca Jlo-umua (*) wu H. A. BuenKnna (*) Halien oOnja Buy NOJ1OKATEJIbHO- 


onpeeeHHOro byukunonasta Haj, UCTHbIM lpocTpaHcTBOM Aa 

B uactoameh pa6ote mpesaraetca HeKOTOPbIH oonlait nogxon, nO cylle- 
cTBy cuHTe3 ufeu M. I’. Kpelina,. 3an0KeHHOM B ero MeTOJe. HallpaB/AIOMIAX 
byHKuMoHaos, Hu Obulel Teopempt (°) 0. pasio%KeHHH TO COOCTBEHHBIM (pyHK- 
IMAM TIPOM3BOJIDHBIX CAMOCONPAXKEHHEIX .ONepaTopoB., TaKoli, MoXxok K BO- 
mpocy He Hop (‘,°), OHaKO JO CHX TOP OH Obl cBASaH C paccmorpenwem 
TOJbKO OMHOFO Ollepatopa M MOITOMY.. He. 4aBaJl BO3MO2KHOCTH, HOJYYATb MHO- 
rOMepHble TeOPeMbl, Mbl y2Ke MOYUMIH psA]| MHOTOMePHbIXx TeOpeM, Kak H3- 
BeCTHBIX, TaK WH HOBBIX. 
ag 12, Mui 6yilem pacematpuBath TOKO. “alepHbie auneliupie TONOMOrMYeECKHe 
npoctpauctBa ©. Ilycth. B ® 3aylaHa HelpepbipHan spmMutoBa opma (9, ¢). 
Tlonomnum © m0 sToMy CKaJAPHOMY MpousBefeHuIO Jo nomHoro rubOepToBa 
mpoctTpaHcTBa Figuboraact®) (ice ic oe rae @’ — conpaxenHoe K M npo- 
CTpaHCTBO. Paccmotpum BOD cucremy CHMMeTpHueckux onepaTopos Aj,’ Ap, . 

.; An, KoTOpple umeroT BH. caMocolmps2xKeHHbIe +B3aHMHO Kommy rap y ionic 
pactunpenua big 

Teopema 1. Ecaw cucmema  {A;}- cummempuueckux onepamopoe umeem 
6 H caMOCONpAIKeHHble 63QUMHO KOMMYMUPYIOUUue pacuUpeHuA, mo Yy smot 
CuCMeMbL eCMb NONHAA ‘cucmema obwux cobOcmeennolx Had DM gyAKUUOHAADE 
Yr;...r, U UMmeem mMeCInO npedcmaénenue: 


(6:9) =D: \ Ga Pires DA Ory Day, coy 
2de 3a (M, aa kab —cucmema’ KOHEUHOLX. mep 6 ‘N-MepHOn npocmpancmee. "4 


-Ecau ea KOMMYMUPYIOUUX ONepamopos 6 COBOKYNHOCMU uUMeem Npo- 
cmoti cnexmp ***, mo e03moxcHO npedcmasaenue - 


1 


(9, d) = \ ree A (YAS) ab, ?) (X24...An» d) deo (Ay, ie .yAn). (1a) 


—oo 


_ * Bompoc 0 MpeAcTaBleHHH NOOK TE MbHO-ONpeseMeHHOTO pyHkuvonaga Ha -HOPMHpo- 
BaHHOM KOJIbIe MOMHOCTbIO pelliaeTcA Teopemo Paiikosa — Beiiaa. 

et Camoconp sxKennbie onepaTopbl HaSblBaloTCA KOMMYTHPYIONMMH, €CIH KOMMYTHDPYyIOT 
HX CICKTpaJIbHble CeMelcTBA. 
~#*** ToBOpAT, UTO CUCTeMa KOMMYTHPYIOULHX CaMOCOMPAXKeHHEIX OrepaTopoB {A,} uMeeT B 


COBOKYMHOCTH mpocro cmexTp, ecu cyuecTByeT Tako BekTop g@H, uro 3aMKHyTas sMu- 
Helivat o6o104Ka- BeKTOpoB Bua E> 4, Aq & CCT BCe MpoctpanctBo H. 3yecb oe a 


SEVEN Be 


’ 


‘a EG) ChekTpasIbHOoe. CemelicTBo .omepatopa A,p, 


Sis) 


Tloka3aTebcTBO Teopembl | MosyyaeTCA NOYTH AOCOBHbIM MOBTOPeCHHeM 
NOKasaTebCTBa TEOPeMbI O pas/IOXKeHHH MO COOCTBEHHBIM PYHKIMOHasAaM O1- 
Horo onepatTopa (cM. TakxKe (")). 

29, Onpegeneuue 1. Tonnoe smHetHoe TONOMOrMYeCKoe MpocTpaHcTBo 
@ naspipaetca AMeEPHOH anreOpoh (KOMbUOM) C HHBONWUHeH, 
ecuu @— ajepHoe mpocrpanctso u Ha © ompefeseHbl Ape oMepalluu, He- 
MIpepbIBHble B efO TOMOMOrHH: KOMMYTaTHBHOe YMHOXKeHHE XoY WM MHBOJIOUMA 
x—> x" c OOBIUHBIMH CBOHMCTBAaMH. 

Onpedxenenue 2. Henpepsipxpii oneparop A Ha saepHo asredpe 
C HHBOJIOUMeli Ha30BeEM XAPAKTeEPHBIM, eCAH AA MOObIX JByX 3/IeMeH- 
TOB x, yEO 

Axel == Xe(AY) - 


Onpegeneuue 3. Byjem ropoputTb, 4YTO HeNpepbIBHDIM dbyHkuMouan T 
NMOWOKHTeNbHO ONpeAeneu Ha AXepHoH amreOpe c HHBOJUOWHeH, eCJIH 
ana peex x€D T (xox) > 0. 

Equnuupl B ©, Kak lpaBusio, HeT, HO MbI MpefNO0%KHM, YTO CyllecT- 
ByeT €AMHMYHAA MOCMeOBaTeNbHOCTb {Sn}, T. e. 5,€@M UW Xob,—% NO TONO- 
jornu © gaa mo6oro x. TIIpupeqem HeCKObKO MPOCTbIX CBOHCTB, OTHOCS- 
WIMXCA K BBeCXCHHbIM TOHATHSM. 

1. A(xoy) = Axoy = x Ay. 

2. XapakmepuHelli onepamop eewecmeeneH, m. e. (Ax)? = Ax’. 

3. Koaoyo WM xapakmepHolx onepamopoe KomMYymamuéHo. 

4, [odkoasyo D, ecex apmumoésolx aNeMeENMOB, M. e. MAaKUX, 4MO x = x’, 
naomno 6 YY. 

5. Bcakuli noaowcumerbno-onpedeneHHolti yHKYUOoNaA eelecmeeHeH, m. e. 
Tay 1X) 

[[pou3BouIbHbIN MOJIOMKUTEIbHO-ONpeAeeHHbIH GbyHKWMOHan T 3afjaeT Ha 
@ ckKaApHoe MponsBefeHHe ecTeCTBeHHbIM OOpasom: (x, y)r =T (xoy’). Tlo-< 
nomHuM © No 9TOMY CKaJIAPHOMY povsBefeHHIO AO NoONHOrTO ruwabOepToBa 
npoctpauctsa H. Bcsakul XapakTepHbIi ONepaTop CHMMeTpHueH Ha @ B CKa- 
JIAPHOM pousBefeHuH (x, y)r. CrpaBeqvimBo cwleqyiollee yTBepxjleHne: 


samolkanue A B H atw6oe0 xapakmepnoeo onepamopa A umeem oOunaKoeole 
uHOeKCoL Oeqekma. 


3°, [IpenmonoxKuM flalee, 4TO cyulecTByeT cHcTeMa Aj, Ay,..., An Xa- 
PaKTePHbIX OMepaTOPpOB Takas, 4TO: 
1) mp KaxkJOoM h= (Ay,..., An) HMeeTcaA He Ooee OHOrO OOmero cob- 


CTBeHHOrO (pyHKIMOHaIa = Y¥,, “MpM4eM MA Karxkoro x, cyllecTByeT 
lim (yo, 8x) = 6 (4) £0; 


nm—>co 

2) mH00 a) 3aMbikaHHaA A; ONeparopoB A; B Hr — camoconpsxKeHHble 
MonapHO KOMMYTHpylolwe omepatopsl B 060m Hr; 1460 6) A; NonycKator 
CaMOCONpPA*KeHHbIe MONapHO KOMMYTHpylolwve pacuimpenua B Ay. 

Ucnonp3ya dopmysy (la), nonmyyaem mpedctaBseHve nosoxKUTeIbHO- 


olpedeeHHoro (yHKWuoHaJa 
co 


T(x) = \ Gasade(y. (2) 


—oco 
SMeCb 7X2 = Lry...ky — COMME COOCTBeHHbIe PYHKIWMOHAMbI CHCTeMbI ONepaTOpoR 
{A;}, HOpPMMpoBaHHble TakuM oOOpa3som, 410 lim (xa, 8n) = 1. Herpyguo yé6e- 


n—-oo 


AMTBCA, YTO Yax— MYAOMUNAUKAMUBHIE MYHKYUOHAALL, Mm. e. x, (Xoy) = 
= 10.(%) Za (Y)- 

BaxkHbIM BOMpOcoOM TeOpHH MpefcTaBJIeHHA MOsMO*KNTeEA_HO-onpeseeHHBIX 
(PYHKUMOHAIOB ABACTCA BOMPOC O €AMHCTBEHHOCTH MepbI B chopmyse (2), 
Teopema 2 jlaeT KpuTepHlt e2HHCTBeHHOCTH. 
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Teopema 2. Ecau 3amelkKanusn onepamopos {A;} — Kommymupyrowue ca- 
moconpAKCeHHole Onepamopol 6 Hr, noayweHHom nonoanenuem © no T (Xxoy"), 
no mepa c(h) 6 dopmysne (2) onpedeanemca eOuncmeeHnoim 06 pasom. 

BepHo B HeEKOTOpOM CMBICJIe H OOpaTHOe yTBepxKAenue: ecau npedcmaeze- 
We COUHCMBEHHO, MO He cyiwecmeyem Osyx PA3AUY4HIX KOMMYMUpYIOWUX pac- 
uupenuti Cucmembl onepamopoe. 

4°, Mbl cenanM HeCKOJbKO peAnosoKeHHH OTHOCHTeNbHO oOMepaTOpoB 
A;. OMHO M3 HAX, HMe€HHO yCIOBHe KOMMYTHPOBaHHA, B Ka?KJOM KOHKpeTHOM 
syuae MpoBepsetcA c OobMM tTpyfom. B 9TOM MyHKTe Mbl paccCMOTpHM 
<Macc AMePHbIX areOp C MHBOJIOWHeH MpOCTOH CTpyKTYpbI, JIA KOTOPbIxX yc- 
NOoBHe KOMMYTHPpyeMocTH Bcerjla 6yeT BbINOHEHO. 

Ilycts ©, — afepHan-anre6pa c HHBomOWHeH HM A, — xapakTepHbIit one- 
aTOP TaKOH, YTO ypaBHeHHe A,y, = ry, B DM, MOXeT MeTb JMUIb OHO 
‘© TOUHOCTbIO JO MOCTOAHHOFO MHOXKHTeNA) pellieHHe x2. 

PaccmoTpuM Be aAyepHbie anreOppr ©, nu DM, C HHBOMIOMNMAMH ¥*, UH 9. 
AX IIpOeKTHBHOe TeH30pHOe MpousBefenHe D,@@M,= MD ecth sAepHan au- 
‘eOpa C HHBOJIOUMeH *, ONpeyesAeMOH paBeHCTBOM 


($1 ® $2)" = or ® $2, 9 ED, E Dy. 


Ilyctb ®, (4 cootBeTcTBeHHO ®,) OOsaqaeT TEM CBOHCTBOM, YTO 3aMbIKa- 
ime B m1000m Hr xapaKTepHoro omepaTopa A, (COOTBeTCTBeHHO A) y2Ke CaMO- 
SOIpAKeHHBIM onepatop. B DM, WM, MoxKHO OMpedeHTb eCTeCTBEHHbIM OOpa- 
30M Ollepatoppl A, @l, Hu I, AQ*. 

Teopema 3. J] pu cdenaHHolx npeOnonowceHUAX 3AMbLKAHUA ONnepamopos 
4,@I,, 1@ A, cymb camoconpAxXennole KomMmymupyroluue onepamopol 6 Hr, 
20NYYUeEHHOM Nnpu nonoaHenuu O,@WM, no 2zwOomy cKaAAPHOMY NpoUuséeedenuto, 
LOPOWCOCHHOMY NOAOMCUMEALHO-ONPeEOeNEHHOLM GYHKYUOHANOM. 


5°, IIpumep 1. Paccmorpum mpoctpanctso Sf = Sea (°). IIpocrpau- 
~TBo Sh anepHo u SE=Si6...8 Sen C}: 
YMHOXKeHHE HW HHBOJIOMUA BBOAATCA CseAyIOWIHM OOpasomM: 


(7-4) (8) = \e@o(s—a%, 9'(s)=9(—9). 
Rn 
B She B KayecTBe XapaKTepHoro onepaTopa Az BO3bMeM OnepaTop A, = 
—= i d/dsp. 
 Teopema 4. Bcakuii nonooxcumenono-onpederennout yHKyUuoHaA Had 
‘eg : Oonyckaem npedcmaerenue 


T (¢) = | { 2) (5) ae dee ky: 


Rn \Rn 


Mepa c(h) onpedeasemca oOHO3HAauHO U YyOoBAemeopsem YCAcEUIO 


{ exp(— > Bp | dy |2/Pe do (s)) <oo npu snbolx bp > 0. 
R k=1 


n 


O6pamno, ecakud maxoli @ynKyuonan sBAAeMcA noAloszcuMeAbNO-ONnpede- 
enHeim Ha Sk. 


| 


| IIpumep 2. B S§ mMoxKHO BBeCTH HHBOJIOWMIO H 10-2pyromy: ¢" (s) = 9(8). 
apaKTepHbIMH B 3TOM culyyae GyAyT omepatopsl By = d/dsy. IlonoxutembHO- 


. 


* I,, [lg —eAMHMUHbIe OMepaTOpbl COOTBeTCTBEHHO B Dy; Hu Dy. 
15 


ompeesieHHble (:pyHKWMOHaJIbI, CBASAHHBIC  C TaKOl MHBOJIOWMeH, CCTECTBEHHO 
Ha3BaTbh TOJIOXKUTEJIbHO- onpejeneHHbiMH “(pyHKHOHaaMa Bo elses: @l iy 
Bepuuiteina. 

Teopema 5.  JToaoocumeavxo- onpedenennolti si euduee 6 CMOICNe 
C. H. Beprumetina nad Sea <1, donyckaem npedcmagreHue 


r= \) | ex 9 (oats | de 


Rn 
Mepa ¢(\) PONY Pap eee GE u ydoer»eméeopAem YCACBUIO 


\ exp (2 Ap |g? =m) do (hk) <<.co npu AtoOvlx ap > 0. 
Rn 
Bepuo maxoce u Eeteerernacr ecakutl mako ynKyuoHaa ecmo nonovcu- 
me/bHo-onpedenennolt dynkyuonan no C. H. Bepriumeiny. 


IIpumep 3. Paccmorpum npocTpaHcTBo *S§ BCeX UeTHbIX fpyHkKunh u3 


S$, 3aBMcAWUx OT OHO! nepemeHHoH. VuBpomouna H yMHOKeHHe NpeXKHHE. 
OcHOBHEIM XapakTepHBIM oOrepaTopom 6yzeT omepatop. C = d?/ds°. 


Teopema 6. Bcakuti noaoscumearvxo- onpedenennottl GyHKYyUoHar naG 
+S? donyckaem GUO ag 


fierce =f cos Vusdoy yeh { ch V Xs dag (A); 
0 F 
mepa 6,=0, ecauadl. 


Botipoc 0 e€AMHCTBeHHOCTH Mep ¢; 9KBHBaJICHTeH BOMpocy oO CaMOCONIpA2KeH- 
Hoctu B Afr omepatopa C = d?/ds*. VUicnonb3ya pes3yibTaTbI MO  eJMHeTBeH- 
HOCTH pelleHuA 3aqaun Kou a ypaBHeHHA TeIONPOBOLHOCTH, MO2KHO 0- 
Ka3aTb, 4T0 d?/ds® camoconpaocen, ecau % >>4/,. Ecnn a <1/,, To, Kak TloKa- 
3aHO B (*), EAHHCTBeEHHOCTH, BOOOLIe rOBOpsA, HeT. 

Teopema 7. Beakutl HenpepoleHolll NOAOMCUMEAbHO- -onpedenennouit Pyne 


yuoHan T Had BS ue Xp > 4/2, npedcmaeum 6 Bude: 
n 
We {tts de (yy, acne 
ee eit poet | 

20e a(hy,..., An) — 4emMNaA Mepa, Ha NpAMOM nNpouseedenuu mHostecrnée Tp = 
= {h: Re dy: Im he =0}, ecau o<1, uw Tp= {ii lm), =}, conto ae 
Mepa s onpedennemca oOHOsHaUHO uU YOoBAemBbopneM YCAOBUIO C A1OOKLMU Cp>O, 
d, >0 


n why : . 
\ exp(— > Cp | Re dal?# ae 2 dg| Im hy |= do (d rsa ba) ectber 


Xx Dp k=1 


gia cnyyaa Si; Apyrum. ee STOT Pe3YIbTAaT, Obl NowyyeH paHee 
WM. M. Reeaantos uw Cs 7lo-miMHOM (”) B O2HOMepHoM catyyae u H. SF. Bu- 
J@HKHHBIM (*) B MHOrOMepHoM calyyae. OrmeTum Takxxe paOoty E. Byz (2), 
MOCBALLCHHY!O BOMpOcy €AHHCTBCHHOCTH Mep B NPEACTABJICHAH NOMOKUTEIbHO- 
olpexeseHHoro (yHKUHOHasa. 


MockoscKHit TocyapcTBeHHBIli yHHBepcHTerT Moctynuno 
uM. M..B. JloMonocosa 4 XI 1959 


UMTHPOBAHHAS JIATEPATYPA 


'L. Schwartz, Théorie des distributions, 2, Paris, 1950. 2W.M..Tea bday i 
Ca JLo-mwmuu, Yen. mate. nay, 14, No 5 (1959). 37H, A. BunaeunxKun,. Yen. Ma- 
TeM. Hayk, 15, Ne 3 (1960). 4M. Tl. Kp ein, JAH, 53, Ne 1 (1946). 510. 'M. Bepe- 
3ancKuUH, JIAH, 110, Ne 6 (1956). ne M. Tenpobaung ny A-T. K oc t10 4e ft Kk OF 
TAH, 103, Ne 3 (1955). 7C. Foias, C. R., 248, Ne8(1959). 8. M. Tenbpobanua 
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Hornann Akangemuu nayrx CCCP 
1960. Tom 131, Ni 4 


MATEMATHKA 


B. T. JIEMJIEAH 


OB WHAYUMPOBAHHH CBA3HOCTH. NOCTOAHHOM KPHBH3HbI 
bi ACCOW.MMPOBAHHBIX WEHTPO-MPOEKTHBHbIX TPOCTPAHCTBAX 
JIOKAJIBHO-IIPOEKTHBHOrFO MHOLFOOBPA3SH A 


(7 pedcmaenexno axademuxom IT. C. Anexcandpoesim 16 XI 1959) 


1. IlycTb B NOKaIbHO-MpoeKTHBHOM MHOrooOpa3uu, T. €. B MHOTOOOpa3un, 
OMpeseJIAeCMOM HEBbIPOXKTCHHbIMH POOHO-sJIMHEHHbIMA TpeoOpa3so0BaHvaAmu 
JOKAaJIbHbIX KOOPJMHATHBIX CHCTeM 

. t vee 
Sikes 


ea +c’ (a;, 6;, c’ — const), (1) 


3ajlaH OCHOBHOH OTHOCHTeIbHBI cKalnp @=a(x) seca efunuua. Torga 
OObEKT 


| 4 pee) 0 In a(x) 
| ik ls @Pye ax® le comes Bh dx! ‘a 


MOXKeT ObITh IPHHAT 3a OObeKT ac*pMHHOM cCBA3HOCTH (1), a TEH30P KPHBH3HbI 
u TeH30p Puuuv, Kak TMOKa3bIBalOT HeNOCPeJCTBeHHbIe BbIYHCJICHHA, IPHHU- 
MalOT, COOTBETCTBEHHO, BHI: 


Ro) = (8;Rin — 87Ri); (3) 


ois 
Ba) Xie 
dq "tl 


axtax! 


R,, y 4 dlnadlina_ Ina 
ij (%) = at GED ax? — dx! ax'ax! 


)= (=n) arti 


(4) 
B janmbuHelwiem OyfeM Mpesnosaratb, 4TO 


| det || Rij (x) || = 0. (5) 


2. OcHOBHOM OTHOCHTeJIbHbIM CKaAp B KaK]JOM JIOKaJIbHOM ILeHTPO-lMpoeK- 
THBHOM mipoctpanctBe {P"} (7) ompewemaeT BeMYHHY 


a(x) 
a(%, U) = cia ee ee ee (6) 
n+l a2 n+ ry 
git! 92g ca Nigel 290 Ind vi ai: 1} 
2 ax'dx! (a “ili 1) Ox’ 


“mipeo6pasyioutyroca TIpH JpOOHO-MHeHHbIX MmpeoOpa3so0BaHuAax 


’’ 
an 
oe Ox! 
= 7 r ? 
__ 1 A indet ox! / xt I avy 
(n +- 1) Ox4 


2 3axas Ne 7 < el 


? 


HH LyUMpyeMbIx mpeoOpasopanuamy (1) B {P"}, 110 34KOHY OTHOCHTeJIbHOMO CKa- — 


Jidpa Beca C2HHHLa H YOBJeTBOPAIOULy!O yCJIOBHAM 


=u Oa (x, U) __ 0a (x) Oa (x, wu) aa 0a (x) 7 
Ge Was ae Ou a0 | Ome audu! |u=o  ax*ax! ( ) 


Tlo «% MoxHO TlocTpontTs B {P"} CBASHOCTb 


Dip (x, u) eS 
SOG Pee epee: 
5p ( i dina. at ol ‘) st of ( ess) Ina ih, a™t1 g2q n-+1 ) 
/ \m ty 4) 0x 2 axPaxd (n+ 1) ax! 2 axlax4 (8) 
ao 2 2 ° 
gad Oia, le sa 2. Ong a, 


ula 
2 axtax! (n+ 1) ax4 


3. Teopema. J[’A mozo umobol ceAsHOCMe, ONPeOeAAEMAR 6 {P"} 00%eKmom 


p 1. spAlna il pO lina 
HO) = ED ae TD aul @) 


OblAa CeA3HOCMbIO NocmosHHOl Kpueu3sHol K ==0, HeodOxodumo u Oocmamo4unHo, 
umoObl OHA OblAA PUMAHOGOLL, A IMO BO3MOICHO Mo2da U MOALKO moeda, KOo2zda 


ia. C 
mia’ al i ? 
e, uu! + 2eu' + 4 


det || ose; — c;;|| 4£ 0. (10) 


Kpome moeo, npu ecmecmeenHom mpebosanuu 
a” = det | gz; || (11) 


Kpueusna K wu cam mempu4eckull meHs0p (Li) = Giz) ONpedeasniomca C mou- 
HOCMbIO OO MHOoCUMeNetL = (COOMEeEMCMBEHHO &), PABHOLX KOPHAM n-ti cmeneHu 


U3 COUHUYbL, a C? = = det || exc; — ci; | 


WokasaTesbcrTBo, TpeOopanue KOBapwaHTHOM NOCTOAHHOCTH TeH30pa 
2ij OTHOCHTeEIbHO CBA3HOCTH (9) MPHBOAMT K CucTeMe 


0g ;; { dlna Olna Olna 
— = _——-———_ ( 0-7, ——  - Fe an EE Ee (Te eae qi 
at = ET (Ele gar + Bema gee + aS) 4 
YCJIOBUA MHTeCrpupyeMocTu KOTOPOK HMMeroTt BHI 
gin ( 4 pea OS x ( 4 OInadina @lne 
Pe’ \a+ 1) aul — aut dulau! '\(n +1) aut out aes ae (13) 
— gu( 4 ce one os) u(c 1 Olnadina 7 Ina = 
(2+ 1) aul aur duldu® *\@+ 1) out “ou® — aa) (ee 


Orciofa, B YacTHOCTH, mpH i = j umeem 


Bie = ( 1 dlnadina a it ( 1 Olnadlina d@lng 
ae (7+ 1) Qué out ou‘dul) éut aut ) 
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A 


\ 


4 


Tenepb HeTpyHO BHJeTb, 4TO cucTema (13) aKBuBaneHTHa 


4 Olnading OF lna 


(2+1) eué dul Syiehim a 


(n+ 1) K-gij. (14) 


Tloncrapnas B (12) 3Hauenue g, us (14), nonyyaem 
uk \(n# 1) aut dul ~— ou'ul 
2 fet) sonia; Ina 0 lina 2 elmo 02 inte 0? Ina 
(a+ 1) @uf dul au® ~ (n+) du" dulau® © auéautau®’ 


ak ( GL) @alinienye) havies 5) = 


(15) 


OgHako B fleHcTBHTeNbHOCTH ypaBHeHua (15) MoryT ObITb 3anHcaHbl 
Ooslee MpocToM Bue 
dlna A Chita omar rane? 4 dlnadinadlina 


ae TOG a eee ae ry Py 7 ea Gea bs eee SS eS 16 
autouldu® = (2@+1) gu® autdul © (2 +1)? aué aul ank ’ (18) 


| 


460 K =const. B camom Welle, B cHly dopmys (3) u (4), HamucaHHbIx AIA 
(BasHocTH (9), HuMeeM 


Rij (u) = (89 — 1) K-gij, Riz, ij (U) = K+ (Gri8ai — BuBei)- A172) 
TakuM oOpa30M, upw n>2 K =const. 


Jlanee, pu n= 2, B cuay CHMMeTpuM TpaBoli yacTu (15) mo moor mape 
HHJIEKCOB, JOJI2KHDI BbINOJIHATbCA paBeHCTBa 


4 ong One ie oak _( fl CEG CN Son a ee 
ss out = dul (dut)2) du a+ dul du? dulgu?/ dud ~~? 
cel ibawtowe Mn batter 0? In a oa ( {| ae ne ee) ak 0 
| ber du? = duh cea ou? (an +1) Ow? ou? (CTIA NOT ae 


_ CaegopatenbHo, K =const, u6o det|| R,; (u) | 0. 
Pemlaa Temepb cuctemy (16), KoTopax MoxeT ObITh MepenucaHa B Buse 


2 2 
qaee "+1 Qing a) i ae) 


aut du! du!du! 
= 0 
du" a aur 
JH 
tas Sd 
gq (+) ~~ 
du‘du! 2 
Me C= const H Cj = Cz, TMonyyaem 
c 
oN n-+1° (18) 


(¢,0/u! + 2c," + 1) 2 
Tlaee, u3 (17) umeem 
det || Rj (4) || = (2 — 1)"-K"-det || geil 
lejlOBaTeJIbHO, B custy ycnopua (11) uw (10), nomyyaem 


4 
2 =. oar ash han 
C See ae Crh. 
Orciofia 2Ke BUJHO, 4YTO KpHBH3sHa K HM MeTpHyeCKH TeH30p g;; ONpeye- 
AIOTCH C TOUHOCTbIO JO MHOKUTeeH © (COOTBETCTBEHHO &). 

Dh 19 


4, Cpa3Hocts (8) nosyyaetca BHeceHueM (6) B (9), a Tak Kak (6) uMeeT 
TakylO 2Ke cTpyktypy, yTo u (18), Mpuyem, B CHy (5), 


det || Rij (x, u) | = (2 — 1)°K" (x) det] ga, 4) | 9, (19) 


To (8) ompefeaeT B KaxKOM {P"\ cBASHOCTb NOCTOAHHOH KPHBH3HbI. 
Jjanee, B culy (7), 
or? (%; u) 1h (x) 
P naa Y pat Za Sos aN ; 
Din (%, u) ate ae 2 (x), aut ae (20) y 


4= u=0 
R" ti (%p U) luo = Roa (*), Ra (*, 4) lumo = Riz (%)- 
Hakone, pH ecTecTBeHHOM TpeOoBaHHu 
a®(x, u) = det||ga(x, u)| 
u3 (19), yauTbIBaa (20), umMeem 
ol /deth Ry Gl ee 
KO Gay") aie CD 


M, CJI€OBaTeIbHO, H3 3 
Rij (x, UW) = (n— 1) K (x) gai (*, 4) 
nosy yaem i 


a® (x) 


; 
: \ 
Si (%, u) = eRy (x, WV ge IR Gi? | 


avupy w= 0 


: aoe | 
Bi= (x) eRi (x) V wR at : (22) | 


SaMeTHM B 3akuIOUeHHe, TO KpHBM3Ha (21) saBAAeTCA (byHKUMeH TOUKH 
JIOKaJIbHO-NpOeKTHBHOrTO MHOrooOpa3HA UH, cCulIeqoBaTebHO, pH K =~const 
KOBapHaHTHad NpousBofHaA TeH30pa (22) B CBA3HOCTH (2) OTMMYHA OT HYJIA, 


MockoscKu TopogxcKoH mefarormuecKHH WHCTHTYT Iloctynua0 
um. B. II. JloremKuna 13 XI 1959 


WHMTHPOBAHHAA JIMTEPATYPA 


1B. 1. Jlemaetiu, JJAH, 128, Ne 4 (1959). 2B. T. Jemaefin, JAH, 129, 
Ne 2 (1959). | 
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WTornagn Akagqemuu nwayr CCCP 
1960. Tom 131, Ni 4 


MATEMATHKA 


1O. HW. JIIOBHY u B. H. MALLAEB 


K CMEKTPAJIbBHOH TEOPHM JIMHEMHbIX OMEPATOPOB 
B BAHAXOBOM IIPOCTPAHCTBE 


| (ITpedcmaezexo axademuxom B. H. Cmupnocom 16 XI 1959) 


| Ilyctb A— sMHelHbI onepaTop B OaHaxOBOM mpocTpaHcTBe. YcnoBuMca 
|Ha3bIBaTb ero S-onepaToOpoM, eC/IM BbINOJHeHbI CilehyroulMe TpeOoBaHua: 
| I. Cnektp onepatopa A je%*KHT Ha BeLeCTREHHOH OCH. 
If. {ua Kaxkxporo KoHeuHOrO HHTepBasia A BelllecTBeHHOH OCH cyulecTByeT 
HHBapHaHTHOe OTHOCHTEJIbHO OnepaTopa A NognpoctpanctBso L(A) takoe, 
uto: a) Ha L(A) onepatop A ompeyeneH Bcloqy u OrpaHMueH; 6) cneKTp 
WH]yuMpoBanHow Ha L(A) yacTtu onepatopa A cocTouT u3 mMepeceyeHua 
clieKkTpa onepatopa A c unTepBasiom A 4, ObITh MOXKeT, KOHWOB MHTepBasa A; 
B) KaKoe HHBapHaHTHOe MOMpOcTpaHcTBO, Ha KOTOPOM onepatop A ompe- 
‘JlesieH BCIOLY, OrpaHHueH M HMeeT B KauecTBe CMeKTpa uacTb cermeuta A, 
BxoguT B L(A). 

III. Cuctema HHBapHaHTHBIX MOANpoctpaucts L(A), oTBeyatoulad smOCOMy 
‘TIOKPbITHIO BeLI[eCTBCHHOH OCH KOHCYHbIMA HHTepBaslaMu, TosHa. 

OueBuyHo, m060H S-onepaTop ompemeneH Ha MMOTHOH OOnacTu, 3aMKHYT 
M ero CieKTp HenycT. 

IIpumepamu S-onepaTopoB MOryT CJIYXXHTb CaMOCONPAXKeHHBIM oMepaTop, 
a Tak>ke onpeyeseHHbId Ha BCe€M MpOcTpaHcTBe oOrpaHHYeHHbI OnepatTop 
C BelleCTBeHHbIM Hurye He MJIOTHBIM CIeKTpoM. 

IIlpupeyemM mpHMep onpefesieHHoro Ha BCeM MpocTpaHcTBe orpaHw4yeHHoro 
onepatopa C BelleCTBCHHbIM CI€KTpOM, He ABsIAIOUeroca S-onepaTopom. 


Bo3bMeM MOHOTOHHO CTpeMallyoca K- + co MOCMeJOBATebHOCTh {tn}o 
 TMOJOXKUTEIbHbIX UHCe, JIA KOTOPOH 
; 


ee 
eis ee 
n=1 
“w o6o3HauHM uepes Q{un} TumbOepTOBO MpocTpaHcTBO GecKoHedHO yAuddpe- 
-peHuMpyemblx dyuKuun x (s) (O<s< 1), yopserBopstoulux ycuOBHIO 
as yee) 4 1 (n) 2d 1/, 
lxl=[ > az) 14° ©) Pas|"<om. 
n= "0 
B cuy usBecTHoi Teopempt T. Kapnemana (') npocrpaHcTBo Q {tn} ecTb 
KBa3HaHaJIMTHYeCK MA Ksacc. OnepaTop yMHOKeHHA Ha He3aBHCHMy!O Mepe- 
MeHHY1O S B poctpaHcTBe Q {vp} OOamaeT BceMH TpeOyeMbIMH CBOMCTBaMH. 
B HacToaueH 3aMeTKe JlaloTCA HeKOTOPbIe YCJIOBUA Toro, 4YTOObI ONepaTop 
6p S-onepatopom. PoycTBeHHble BOMpocbl u3y4aINcb B padoTax (*). 
Ha3o0pem jIMHeHHbI Onepatop A B OaHaxOBOM MpocTpaHcTBe JOKAJbHO 
KOPPeKTHHIM, ecu: 1) A— 3aMKHYyTbIM OMepaTop Cc MOTHOH OOmaCcTHIO 
onpeneneHua Dy; 2) 3agaua Kou 


HX) _ Ax (t) (-w <t< 0), 
5 cl (0) ya 
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mpu mo60om x€ Da, MMeeT CAMHCTBEHHOe pelleHHe 
x (t) =Uix 


B KJlacce CHIbHO 2uddepenuupyemblx BeKTOp-(pyHKuMH; 3) onepaTop U; pas- 
HOMepHO OrpaHHweH B Ka2KOM KOHe4HOM MHTepBasle U3MeHeHHA f. 

OnpeyeeHHbIi Ha BCeM MIpocTpaHCTBe OrpaHHYeHHBIH ONepaTOp, OYCBHAHO, — 
JOKasIbHO KoppeKTeH. Boo6mle, Qa MOKabHOH KOPPeKTHOCTH 3aMKHYTOFO ~ 
omepaTopa C MMOTHOH OOmacTbIO oOMpeseseHHA HeEOOXOAMMO HM JOCTATOUHO, 
UTOOL! OH OI MPOM3BOAAILMM OMepaTOpOM CHAbHO HelpepbIBHOH rpynnpl 
OrpaHHYeHHbIX OepaTopos (°). 

Teopema 1. Ecau onepamop A aokaaeHo KoppekmeH wu ecau cxodumca 
unmeepan * 


—oo 
mo A ecmb S-onepamop. 

B ocuope 3TOl TeEOpeMbI JIe@KHT Ulead OO SKBHBAJICHTHOCTH CHeKTpPaJIbHOrO 
aHasiu3a onepatopa A uw rapMonMueckoro aHasmusa dyHKunh f (U;x) (x — upo- 
M3BOJIbHbI BeKTOP, f —NpOMSBOJIbHbIM MHeMHDI cdyHKuMOHam). Ilepexoy 
K TOMY HJM HHOMY 9BOJIOWHOHHOMY YPaBHeHHIO C [eJIbIO UCCeLOBaHUA 
CIe€KTpasIbHbIX CBOHCTB onepaTopa HeOMHOKpaTHO MpHMeHAJICA 8B TeOpHu 
udibepeHunasbHbIx OMepaTopos (+). 

YcsIOBMe CXOMMMOCTH HHTerpasia (1) H3BeCTHO B TeEOPHH HOPMHPOBaHHbIX 
KOJelL KaK yCJIOBMe perysApHOCTH Kouba (5), MOopoxkaemoro OonepaTopom A. 
Y Hac OHO MOABIAeTCH HeNMocpeJCTBeHHO TPH TapMOHHYeCKOM aHaJH3e 
«ObICTpO pactyuiux» dyHKunua f(U;x) Kak ycJlIOBHe HeKBa3HaHaHTHUHOCTU 
mipeoOpa3soBanult Pypbe CoOOTBeTCTBYIOWIMX «OCHOBHEIX» (pyHKuMi (°). 

KoxcTpyKUMH, IIpHMeHseMbIe pH OKa3aTesbcTBe Teopemb! 1, OCHOBAaHBI 
Ha HeKOTOpbIxX pe3yibTatax B. A. Mapuenxo u O, VW. VWxosemuesa (*) 
u JI. HW. Pouxuua (8). 

Ycsiopve CxOMMMOCTH UHTerpasia (1) B dopMysiMpoBKe -Teopempl | He 
MOXeT ObITb ocslaOneHo. MMeuuHo, cmpapeyiuBa 


Teopema 2. ITycmb u3mepumaa AOKaAbHO OepanHunennaa gyHKYyUA 
a(t) >1(—co<t< oo) ydoeremeopnem ycaroeuto 


a(¢-+s)<a(f)a(s) (—coo<?, s< oo), 


Ecau npu amom 


Cc In a (2) =f) 


mo cyiwecmeyem maKkoe euavcbdepmoeo npocmpaHcméeo u 6 Hem makoli 
AOKANGHO KOppeKmHolit onepamop A c eewecméeeHHblm CneKmpom, He ABAAIO- 
wutica S-onepamopom, «mo 


[Uil<a@) (—20 <t< oo). 


YnOMAHYTbIt Onepatop A B HavGonee BaxHOM cay4ae, KorAa 


ee! 
CTPOHTCA Kak OMepatop yuddepenunpopanua — i Ws B Kalacce ae (—0oo, oo), 


STOT onepatop He UMeeT HH OMHOTO MHBapHaHTHOrO TlOMpoctpaHcTBa, Ha 


* 
Bompoc 0 xapaxtTepe cxogumoctu unterpama (1) He BO3HUKaeT, Tak KaK MOMKHO NoKa- 
3aTb, TO B Clyyae CxXOquMOCTH BCerga 6yzeT || U, i) 
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OTOPOM OH ObII Obl OMpeseeH Becloly HM orpaHuueH. IIpHunHa sToro — 
|KBasHaHanMTH4HOCTS Mpecdpasopannli Dypbe dyuKunit us L%. (— 00, ©). 

na onpefesieHHOrO Ha BCeM TpocTpaHcTBe orpaHueHHoro onepatopa A 
i\ Seale MHTerpasia (1) paBHOCcHbHa BeIeECTBeEHHOCTH crekTpa HM CXOjIH- 
OCTH IIPH STOM HHTerpasa 


\ In In M (8) di, (2) 
rae . 
M(s)= sup. [Rall 


| Ima} >8 


ib, pesouIbBeHta ofepatopa. CyumlecTByeT, OfHakO, HW TMpAMOH cmocob 
iCIeKTPaJIbHOrO aHaJIH3a OMepaTOPOB C BeLeCTBEHHBIM CICKTPOM MH CO CxOJs- 
IMMcaA wHTerpasiom (2). Sror cnoco6 ocHoBaH Ha OHO Teopeme H. Jlepun- 
ona ((°), ctp. 135), nosBomsiomet cTrpouTh aHaJIMTMYeCKHe (pyHKIMH C HeKO- 
TTOPbIMH CIelHaJIbHbIMH CBOHCTBaMH. 

Teopema 3. /Iycmo A—onpedereHHolli Ha nNaomHoti OOnACmMU BaMKHY- 
Moll onepamop c eewecméeeHHblim cnekinpom. Ecau 


{In In M (8) d3 < ce, (3) 


0 


mo A ecmb S-onepamop, 

OTa Teopema B TIPHNO%KeHuAX, NO-BHAUMOMY, 3HauYHTeIbHO Oosee acbdbex- 
TMBHa, 4em Teopema |. 

TexHuKa, pa3BHTad IpH floKa3aTeJIbcTBe TeopembI 3, 6e3 CyIIeCTBeHHbIxX 
OCJIOX%KHEH MH NepeHOCHTCA Ha OepaTOpbl, CHEKTP KOTOPbIX B OKPeCTHOCTH Kak OH 
cBoeH TOUKH CrylleHua pacnoslaraeTcA Ha HeKOTOPOH aHawHTMYeCKOH lyre. Ota 
TeXHHKa NO3BOIAe€T TaK2Ke MPOM3BOAUTb pasyesieHHe uacTeli cieKTpa, CBA- 
3aHHBIX MexKy COCOH KOHeCYHLIM 4HCNOM aHasIMTMYeCKUX yr. Pa3symeetcas, 
TIpH STOM JOJKHbI BbINOJHATLCA YCOBUA, AHAJIOrMUHbIe yCNOBHMIO (3). 


XapbKOBCKHH TocyapcTBeHHbIM yHHBepCHTeT Tlocrynuso 
um. A. M. ToppKoro 13 XI 1959 
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Jloxuann Anxagemun nayx CCCP 
1960. Tom 131, Ne 1 


MATEMATHKA | 


M. Ji. PACYJIOB 


NPMHMEHEHWE METOJA KOHTYPHOLFO HHTEFPAJIA K PELWIEHHEO 
CMEWAHHDbIX 3AQA4 JIA YPABHEHHA C PA3PbIBHbIMH 
KOIOS®HUMEHTAMU 


(ITpedcmaeneno axademuxom C. JI. Coboreeoim 5 XI 1959) 


B gaMeTKe MeTOX KOHTYPHOTO HHTerpasia, WaHHbI B (1—’), npHMeHsetcHA — 
K pelleHHio CMelaHHOH 3agaun (1) — (8). Hokas3pipaetca, 4TO MpH ycCOBHAX — 
Jo3° 97a sanaua uA foctaTouno raagKkux DO” (x), ~° (x, ¢) weer pette- — 
HHe, lpefcTaBumMoe B Bue cyMMp! (8) H (9). 

Ilyctb D,, D,— orpanuueHHpie oOslacTH TOWeK x = (x1, Xo, Xs), JIexkamMe | 
BHYTPpH 3aMKHyTOH oBepxHoctH I,, npuuem rpaHuna T, o6mactu D, ectb — 
TaK2Ke 3AMKHYTAA MOBEPXHOCTb, 3aKJIOUeCHHaA BHYTpu NoBepxHoctu I3. 

PaccMoTpHM 3aflauy HaxOxwKJeHHA pelleHHH ypaBHeHHu 

; 6) ; Z) (6) : : 
o (x) M(t, gp) 0 = £(x, Fo + fO (x, t), x ED; (1) 


YHOBJIETBOPAIOWIHX TpaHHUHbIM YCJIOBHAM 


‘ a d A 
lim B%z, dh? M)o (x, t)= (2), ‘zély, i=1, 2; | 
d (2) 
lim BS (z, pale M)o(x, £) Wis) pauiectie Dee | 
WH HaudaJIbHbIM YCJIOBHAM | 
v) (x, O) =O (%), xe DP, 2); (3) 4 
rye 3 
(2) ) 0 i te] 
g i zm) - > (+a? w; ) + a(x; M = b(t) < +6); 
=I 


F rd do (x, t) | 
BO (z, saat M)o =—=107(2) OU iy (Z) vt (x, t) + 


Zz dn, 
(2) 
+ 912 (2) 0 (x, #) + 915 (2) MJ 2 T+ ou (z) 08 (x, 2) + 


tose (% )=b@, zeTy i=l, 2; 
F d dy) 
B® (z, ae M) U = oz, (2) do” (x, t) + a5; (z) 0® (x, t) + 


dn, 


; dy") : 
+ 50 (2) M{P TO +. o55(2) 0 (x, Ht = dale) pu z eT; 


dn, 


nz —HalipaBsieHve BHYTpeHHell HOpMasM K T; B TouKe zéT;. 
Ilyctb BbINOJHAIOTCA ycOBUaA: 


1°. B samkuytToli o6aactu D; dyaxuun al? (x), a (x) HenpepbIBHEI, dyHK- 
wun c% (x) ofMH ae HEMPepbIBHO ju@epenuMpyembl, a by (¢), b(t) wenpe- 


pbIBHb! Ha [0, T] u \ae 
0 
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_ 2°. OyHKiHM o,;(Z) HenpepbIBHEI Ha nopepxHoctu T;, u ona us dyaKuHii 
Vo (2), Sig (Z) He OGpamaetca B Hy Ha T,. 

°. [; ecrb nopepxuoctu JlamyHosa. 

PaccMoTp¥M ciiekTpaJIbHy!0 3afayy: 


£ (x, Z)u — 0 (xu = © (x) pu xED:@=1, 2); (4) 
lim B(z, =, r?) w(x, 2) = (2) npHi eel, we 1s 
xz Zz 


(5 
lim B® (z, aS d*) w (x,h) =3(z) npn zérs. 
xz Zz ’ 
_ O6osHauuM uepes Rs ~MHO2%KECTBO KOMIVJIEKCHbIX 3HAYeHHH Mapamertpa i, 
| Sean ycnopuam: |A|>R, cosargn>>64, rage R— poctTaTouHoO 
|}OIblu0e, 6 — ROCTATOYHO MaJIOe TOJIO%KMTebHbIC YMCA. 
| MetoyoM 3amMeTKH (*) WOKa3bIBaloTcaA JIeMMbI: 
Jlemma 1. [Tpu ycaoeuu \° u npu x€D;, §6D; daa ecex ERs: 

1) Cywecmeytom anaaumuueckue no 6 Rs @yxOamenmanonole pewenun 
D,, (x, € A) (Cc oco6ennocmoio @ mouxe x= &) OOHOpOOHDIX ypasHeHuti, Coom- 
kemcmeyroujux ypaenenunm (4), OonycKatowux npedcmaenenun 


PEP, BN = PPO EN + LPP Hs NHOMY, & NADn ©) 
By 


Roe PW? (x —E&, E, 2) = exp{— AV cl(—) |x —E|} /4n|x—E|; |x—€| o603na- 
waem OlunYy eeKmopa x —&. 

| 2) Zlna unmeepaanonoeo Ooeecka P” (x, & A), e20 naomnocmu A® (x, &, d) 
) camozo dynOamenmansnoeo pewenua P(x, —, d) umerom mecmo oyenku 


[h@ D(x, & d)|<cexp{—e]d||x—E]}/|x —E|&, 

|PL'? (x, & 2) | <cexp{—elA||x—E]} [Ax —E, 

ap D(x, & A) 
Ox), 


<cexp{—e|h|| x—&]} /|x —E]Pts, 


poe 6, = 3 npu ij; B,=2 npu i= js By =0 npu i=j, B= 1 npuisis 
ep sj, be 2 pl tay (Ss =-0," 1), 
| 3) pu x€D; dynkyua 


3 
u(x, 0) =— DY) \ PO? & OO aD; 


J=1 D; 


6AnemcA pewenuem ypaeHenus (A). 

JIemma 2. J] pu ycaoguax 1°—8° Ona ecex ERS: 

1) pu x€D; cywecmeyrom axaaumuueckue no ERs pewenus 
i) (x, d) (i= 1, 2) coomeemcmeyroujux oOHOpoOHelx ypaeHenuti (4), yOoe- 
AeMBOPHIOLUUe epanuunolm ycaoguam (5), npedcmaéumole 6 Bude nomenyuanoe 
npocmoeo CAOA: 


uP, N=) PAM, ¥ Nu Waly UD. 

: Be i (7) 

| ul? (x, 2) =) PPP (x,y, Ney) dT a+ | PO” (z, 4 Nyy) dela, 2 EDs. 
Vy T2 


2) Ilodcmaeana (7) 6 epanuunele ycaoeua (5), noayuatom cucmemy mpex 
UNMeepANbHelx ypaeHenuli Pped2eonvMa emopozo poda omHocumeAbHO NAome- 
wocmeti p;(y) (i =1, 2, 3), Komopole Ona KERs pewawmca memodom ume- 
payuu, ykasaHnolm 6 (*). 
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3) Jaa pewenusn u(x, d) (i= 1, 2) npu xD; cnpasedaueol oyenku 


k . as ; 
ut (x, Di) aces Gly np x 6D; (= Ty 20k, Is 


| us? (x, ) /Oxp|<cexp {— || h}/hSt+1 npu 6D t= 1 2s Se, 2), 
20e C— nocmonnnoe; h — mMunuMaAvHOe paccmosnNue mMesOY mouKamu epanuy 
o6aacmeti D;,, D; (i = 1, 2); Diy —npouseonoHaa obnacmb, AencaujaA Bmecme 


C epaxuyett 6 obaacmu D;. 
Vis nemm 1 u 2 cnenyer cylmecrBoBpanue (byHKuun Tpuna 


GED (x, & ) = POP (x, E N— QP (x, & »)  mpu x€ Dz, EED;, 


quia peryaspyoa yactu Q(x, & A) KoTOpo cmpapeniupa emma 2 jana 
BCAKOH BHyTpeHHell Touku §& o6sacTH Dj, NpwyeM OMeHKH JIeMMbI 2 BBINOJ- 
uatotea aia Q”’” (x, &, \) paBHoMepHo oTHOCHTeMbHO x € Diy, EE Dj (i, j = 1, 2). 

Ilyers S—xpusas, pacnosoxenHaa B oosacTH Rs KOMMIeKCHOM 
myjocKocTH - M acHMMTOTHYeCKH MpHOmMKalOMlancA K MpPAMbIM cos argh = 3d, 

IIpu nomouyy memmM | u 2 OKasbIBalOTCA TeEOPeME!: > 

Teopema 1. /Tpu ycaosuax 1°—3°, ecau @” (x) —nenpepoieno Oudde- 
penyupyeman dynkyusn 6 oOaacmu D;, oOpataruwasnch 6 HYAb 6 HeKOMopou — 
e2paHuunolt nonoce amoti oOnacmu, mo OOHOPOOHole ypaeHeHUsA, Coomeemcmeyt0- — 
wmue ypaenenuam (1) npu xED;, umerom pewenun vu (x, 2), ydoeremeopato- 
UUe 2PAHULHOIM YCACBUAM (2) UL HYACGLIM HQAYANGHEIM YCACBUAM (vo (x, QO). =O 
npedcmaéeumole dopmy oti 


Ouse 
i ath wey (4) 
ol ) (oat) = \ 
S 


t 
Att A 
Voi . exp i a az} dk, x€D;. (8) 


Teopema 2. I] pu ycaoeuax meopemot 1, ecau f(x, t) — HenpepoleHo 
Ougepenyupyeman odun pas no x, Osa pasa no t npu x€D; (i=1, 2), 
tE[0O, T] dyxkyua, oOpauarwascna 6 HYAb 6 HeKOMOPOL epanuU4XHoil nonoce ob- 
aacmuD; npu ecex t us unmepeana u3smenenusn t, mo ypaenenus (1) npu x ED, 
umeiom pewenun of (x, t) (¢=1, 2), yOoeremeopatoiuue OOHOpOdHEIM epa- 
HULHOLM YCAOBUAM, CoOMeemcmeyrolumM yCAoeUAM (2), LL HAYAAHOIM YCAOBUAM 
(3), npedcmasumole dopmyaoti 


. 3 . : . 
vo (x, t) = ees) dk s} Ga) Gomes ry) {ow (é) cp) (E) + 
S Jt Dj; 
i t . t 
“a ? — by (7) RCRD A? — by (74) 
- exp (ARO at) +) SEM exo(—\E EMEA) de ad 
0 a9 


IIpumMeuauue 1. Takum xe OO6pa3s0M MO2KHO pelIMTh aHanorMyHy1o — 
cMellaHHy!O0 3afauy, Kora Ha BHellHeH moBepxHocTtH [T, 3ayaHo ma v@) 
ycnopue J\upuxse. B aToM cayyae Bropoe claraemoe BO BTOpOl u3 copys 
(7) 3aMe€HUTCA NOTeHUMAaJIOM JBOHHOrO CJIOS. 

IIpumeuanne 2. Kak mokasaHo B samerke (°), a sanaun (1) — (3) 
Mp ycOBUM 9;2(z)= 0 wa I; pemenve MoxHO nocTpouTb adiPekTuBHO. 


Tloctynuno 
3 XI 1959 
HWHMTHPOBAHHAA JIUTEPATYPA 


» HAH, 125, Ne 1 (1959). 2M. JI. Pacy aon, HAH I125 


ey Milena B 
3 -Pacyaos, JJAH, 128, Ne 3 (1959). 


Ne 2 (1959). 
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Hoxrnagn Ankanemun nwayrk CCCP 
1960. Tom 131, Ne 1 


MATEMATHKA 


M. HW. CEPOB 


O HEKOTOPbIX CBOMCTBAX CNEKTPA HECAMOCOMNP S)KEHHOrO 
AMOPEPEHUMAJIbDHOIO OMEPATOPA BTOPOrO NOPATKA 


(ITpedcmaeneno axademuxom A. H. Koamozoposem 11 XI 1959) 


PaccmMoTpuM ypaBHeHue 
y" + p(x)y’ + 19%) Ay =0 (1) 


HeMPepbIBHbIMH KOMIMJICKCHBIMH NepHowMyecKUMN KOspPuuMeHTamu, p (x+1) = 
= p(x), g(x + 1) =q(x). Cnextpom ypaBHenusa (1) 6ynem Ha3bIBaTb MHOKeE- 
TBO KOMIIJICKCHbIX 3HaYeHHH MapaMetTpa h, pu KOTOpbIX ypaBHeHue (1) uMeeT 
loTA Obl OHO OFpaHHyeHHOe BOMb BCeH TelHcTBUTeMbHOH OCH pelleHue. 
Vssectuo ('), aro mpu s060m  ypaBHeHue (1) umeer perenne y (x), 
IOBJIETBOPHAIOINee MpH BCeX xX YCJIOBHIO 


y (x + 1) = sy (x), 


ple s— 060 u3 KOpHeli xapakTepucTHueckoro ypaBHeHuA 


s? — F (h)s + exp | p(x) dx| = 0. (2) 


ecb F (A) =y,(1,4) + y'2(1,4)3 yr (¥,4) MW Yo(x, 4) — byHaamentanbHaa 
McTeMa pellueHua ypaBHeHHa (1), yMOBJeTBOPAIONIaA HauaJIbHbIM YCJOBHAM 


y (0,4) = l; Uy, (OV) = 0; 
y, (Oe) 0), Y, (OTR) 241. 


®ynkuusn F (hk) —wenad aHanutTuyeckan Mapametpa 4. JIna toro 4yToOpl 
uKa Ay NpHHaswexkasa cieKTpy, HeOOXOAUMMO HM JOCTaTOUHO, 4YTOObI MO,lysb 
OTH Obl OMHOFO M3 KOPHeH S,, S. ypaBHeHHA (2) Obl] paBeH eHHHLE. 

ByyeM Ha3bIBaTb TOUKy A TOUKO Tuma +, eCIM NpH JaHHOM 3HayeHHM d 
OJYJIM KOpHel Sj, S. ypaBHeHua (2) 06a OoubuIe HIM OOa MeHDbIe eMHUIIET, 
TOUKOM THMa —, eCCJIM pH 9TOM 3HaveHHH } MOJYJIb OfHOTO U3 KOPHeH 
, Sg OOMbIUe, A MOLYJb Apyroro MeHbile eCAMHHILBI. 
MoxHO JloKa3aTb CyJlefyiollue yTBepx]eHHA. 

il 

1. Ecan (Re p(x)dx=0, TO MHOxKecTBO TO¥eK THNa + NycTO; ec 


0 
Re p (x) dx=-0, To cyulecTByloT Kak TOUKH THNa —, TaK HM TOUKM THNa +. 


ak MHOKEeCTBO TOYUeK THMa +, TaK H MHOKECTBO TOUeK THMa — OTKDPbITHIC 
HOKecTBa, KaxKJad CBASHAA KOMMOHeHTa KOTOpbIX (6yeM HasbIBaTb ee OO- 
acTbio Tuna -+ WIM, COOTBETCTBEHHO, OOslacTbIo Tua —) HMeeT cBoeH rpa- 
uel KOHTHHYyM TOUeK CTIeKTpa. 

at 


9. Ecau \ Re p(x) dx=£0, To B m060H OKpecTHOCTH KaxKAOH TOUKM CeKTpa 


Owe 


ecTb KaK TOUKH Tuma -+-, Tak HM TOUKM Tama —. OTciofa clefqyeT, TO eciH 
pe oOlacTH HMeIOT OOUIeH TrpaHuueH KakOH-TO OTpe30K CIeKTpa, TO 3TH 
oOslacTH pa3JIHUHbIX THIOB. 

3. Kanan oOnacTb THNla— HeorpaHHyena, OTKyfla CuleqyeT, YTO Karwan 
orpaHwyueHHad o6slacTb THMa + OJHOCBA3HA. 

Samaua o cneKTpe, paccMaTpHBaemMad 3feCb, PaBHOCHJIbHa 3afjaye O COBO- 
KYIHOCTH CIeKTPoOB OlepaTopos, onpeseseHHEIX Ha OTpesKe [0,1] ypaBHeHHem (1): 
WM TPpaHHuHbIMM yCJIOBAAMH 


y (1) =e#y (0); y’ (1) = ey’ (0) (3) 


IIpH Bcex jlelicrBuTembHbIx ¢. IIpH KaxX0M cbuKCcHpoBaHHOM ¢ 9TOT omepaTop 
HMeCT CUCTHOG MHOXKECTBO COOCTBEHHBIX 3HAYCHHH Ay, Ay, .. +) Any---) PACMOO*Ke- 


He KOTOPbIX Ha h-MJIOCKOCTH NOMYMHAeTCA U3BecTHOM acumntoTHuKe (7). IIpu 
ugmeHeHuu ¢ B yc/loBHAX (3) 0Opa30M OKpyXHOCTH s = e OypyT KpuBble A, (S), 
COBOKYNHOCTb KOTOPHIX H OOpa3yeT cneKTp ypaBHeHusa (1). MmetoT mecTo aBa 
CYUIeECTBEHHO Pa3JIMUHbIX cyan. 

1 


A. Ecum \ Rep (x) dx =0, TO CMeKTp COCTOHT H3 KOHEYHOrO HJM CYeTHOTO: 

0 

MHO2KECTBA KOMIOHEHT, Kak Jad U3 KOTOPbIX TOMeEOMOpPPHa OTPe3ky H ABIAeTCH 

ero aHaJMTHYeCKHM OOpasom. IIpumMepoM MOxeT CJyYKHTb XODOWO u3y4eHHbIM 

CaMOCOIIPAKeHHbIM Cayyah p(x) =Imq(x)=0, Korga cneKTp cocTouT HS 

OTP€3KOB JleHCTBHTeJIbHOH OCH. 
1 


B. Ecau { Re p(x) dx =+=0, To clleKTp cocToHT H3 KOHe4YHOTO MHOKECTBA 
0 

KOMIOHEHT, KaKJad H3 KOTOPbIX B paciliMpeHHOM A-nocKOcTH TOMeOMopd- — 
Ha OKPY2XHOCTH H ABJIAeTCH ee aHaNHTHYeCKHM OOpa30M. ‘TpHBMaJIbHbIM 
TIPHMe€pOM MOXeT CJIYKHTb CyYaH MNOCTOAHHBDIX p uM g, rae Rep+-0. 
B 93TOM cJlyyae CIeKTpOM ABJIAeTCH MapaOola Ha A-IJIocKocTH. OTHOCHTeIbHO 
B3aHMHOTO PacioJiO%KeHHA YTHX KOMNOHEHT yTBepxKyeHuA 1 —3 nMO3BOAIOT 
cflelaTb cylefyroume BpIBOZbI. JiBe KOMMOHEHTbI cnekTpa MoryT, BOOOIe 
rOBOpA, HMeTb OOWy!O TOUKY, KOTOpad Oyper KpaTHOH TOUKOH cneKTpa. Ho 
ecuIH XOTA Obl OMHA H3 ABYX KOMMOHEHT OrpaHuyeHa, TO Oovee OFHOM oOOmeH 
TOUKH JE€ TaKHe KOMNOHEHTHI HM€Tb HE MOryT, TaK KaK 93TO MIpHBesIO Obi 
K OOpasoBaHHiO JBYX COCeHHX OPpaHHUeHHbIx OOslacTeH, YTO yTBep2KeCHHAMH 
{— 3 wckmouaetca. Hu ofHa u3 AByX OrpaHHUeHHbIX KOMMOHECHT He MOxKeT 
@KaTb BHYTPH [pyrok mo To »%e npuyuHe. HeckombKO KOMMOHeEHT MOryT, 
Boodle TOBOpA, OOpasoBaTb WeMouky, Kora KaxKaa cmemyioujad KOMMOHeHTAa 
uMeeT OOMLyIO TOUKy c NpesbizyureH. Ho u3 Tex xe coodpaxeHHi oueBHLHO, 
4TO Takad WeMouKa He MOXKeT ObITb «3AMKHYTOM) B KOHeYHOH uacTH A-m0- 
CKOCTH,. 


Hexkotopple MeTpHueckhe XapaKTepHCTHKH JIA CNeKTpa MOXKHO NOsyYHTb 
M3 CyleLyioulMxX cooOpaxeHnit. : 
x 


Samena (x) = exp | f (x) dx] y (x), Tae [ (x) — HempeppiBHaa KOMMVIeKcHaHn 
(byHKUMA Cc nepHooM {. MpeoOpasyet ypapuenne (1) kK Buy ; 
u” + [p (x) — 2 (xu + (g(x) +P) — pO) FO) —F' (x) —Mu=0. (4) 


Ilycrb Touka hy sgmaeTca TOUKOM cneKTpa ypaBHenna (1). Pacemotpum uncne 
1 1 


A = \Ref (x) dx\ (Re f (x) — Re p (x)] dx. 4 


Jlerko mpoBepuTb Ene YTBep KNeHMH: 

a) Ecnu A=0, To hy ABMAeETCH TOUKOH cnheKTpa u ja ypaBHenua (4). 
MIEKTpbl ypaBHeHuu (1) u (4) copnazaror. 

6) Ecm A>0O, To 4) sBasetca TOUKOH Tuna + ya ypaBHenus (4). 
j> STOM Cyyae Kak Jad KOMMOHEHTA CHeKTpa ypaBHeHus (1) NexUT BHYTPH 
fH€KOTOPOH KOMMOHEHTHI CleKTpa ypaBuenua (4), M BHYTPH KaxK JOH KOMMOHEHTHI 
MeKkTpa ypaBHenusa (4) exuT NO Kpalineli Mepe OHA KOMMOHeHTa cneKTpa 
jypaBHenua (1). Bygem ropoputb, ¥TO B 9TOM cuyYae CHeKTp ypaBHenus (4) 
jDObeMJeT CHeKTp ypaBHeHua (1). 

|| 3B) Ecm A<0, To Ay aBaaeTcA TouKOH Tuna — ja ypaBHeHua (4). 
STOM CJIlyuae cCNeKTp ypaBHeHua (1) oObeMueT cneKTp ypaBHeHua (4). 
Eesm f (x) = p(x) /2,-To mpl npuHxomuM K ypaBHeHuto 


| 
| 
| 


| 


2 , 
u’+[q@)-F Palas n (5) 


2 "(x7 2 (x) 

Inflm|q (x) — 2? —2 | < Ima < SupIm[q (x) 2 — 7], (6) 
: B stom cnyyae A< 0, u, CieqoBaTembHO, cheKTp ypaBHeHua (1) oObemumeT 
kcmleKTp ypaBHeHHa (5), OTKyfa cyemyeT, YTO Kaladi KOMNMOHeEHTAa cneKTpa 
ypaBHeHua (1) uMeeT HenyctToe mepeceyeHHe c nosocol (6). 

SaMeTHM, 4TO JOKa3aHHaa B (°) TeopeMa oO 4HCMe Hye pellleHHA cupa- 
‘BeqMBa M [A ypaBHenua (1), a WMeHHO: HuKakoe pelleHHe y(x) ypaBHe- 
Hua (1) He MoxKeT OOpaTHTbCA B HyJIb Gonee, vem B 2n + 3 ToOUKax elcTBH- 
TeJIbHOrO HHTepBawla (a,b), ecmH nN eCTh CYMMa UMCJIa MHHMMYMOB MH 4uHCJa 


MaKCHMYMOB ()YHKILHH 
2 , 
ae [a (x) — p ve el 2] 


B 9TOM HHTepBasie, HM dyHKuuA (7) He paBHa MOCTOAHHOM HU Ha KaKOM 
oTpe3xe B (a, 0). 


Tloctynusio 
18 XI 1959 


WMTHPOBAHHAA JIANTEPATYPA 


£2. Kiam *e, CnpaBouHHK 10 OObIKHOBeHHbIM AudpepenunabHbIM ypaBuenusm, VJ], 
1951. 2? M.A. Hafimapk, Jluneltinpie qudepenuuanbupre onepatoppl, 1954. * M. Ui. 
Cepos, Yen. matem. nayk, 6, 6 (1951). 
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MATEMATHKA 


C. A. CMOJIAK 
s-SHTPONUA KJIACCOB E? * (B) MW Ws (B) B METPHKE L, 
(ITpedcmaeaeno axademuxom A. H. Koamoeoposoim 16 XI 1959) 


¢-CeTbio JA MHOxKecTBa G B HOPMMpoBaHHOM UpoctpaHcTBe R Hasbl- 
BaeTCA Takoe MOAMHOxKeCTBO G, a7eMeHTOB us R, uTo Aa moOoro fEG 
cymectsyet f€G,. Tako, uro ||f—f||<e (*). Hyctb G umeer konedHyto 
6-CeTb 1ipH m1060m ¢ > 0. Ecun N,.— HaHMeHbUee YHCJIO SJIEMCHTOB B &-CeTH 


nua G, To lg,N. =H, (G) waspipaetca ©- 9HTPOMHEH MHOmeCcTBa G OTHO- 


CHTeIbHO R. 


Oodosnauum E%’*(B) npu a >1/, (WE(B) mupa « >0) Kamacc KommueKcHO- 


3HauHbIx (byHKuul f (x,,..., Xs), HMeIOWWMX NepHox | mo KaxJomMy TepemeH- 
HOMY M pa3viaralolulMxca B CXOJAWMiCA B CpeqHem pay Pyppe 


©0 
|e Tenn Pie 1) oe >) Cin,...m, @XP [2ri (gyxy 3 er 

My...M,=—0O 

nipHyem 
In® (7m... mi 4 
iChat lee 
(iy. Seats) 
[ coorserersesio » | (im Tits) C 2 FP, < BP 
My...11, =—0O0 rene : BreUts | - | hve Ss ’ 


rye m=|m|, ecm m=60 u 0O=1. (Io nopogy xaaccop E%*(B) cm. (,3), 
rye paccMaTpuBatotca cilyyan k =O u cbaxtuyecku mo6oe k << —as.) 
7h 

MoxuHo noKka3atTb, aro W; (B) mpu wWesbIx & eCTb MHO2KECTBO KOMIIJI€KCHO- 
SHaYHbIX (PyHKUMH f[ (x1,..., Xs), HMeIOWIMxX nepHow 1 no Kaxkjomy mepemeH- 
BOMy M OOJlajaloulMX CYMMHPyeMbIMH B KBaj[paTe YaCTHbIMH MpOH3BOLHBIMH 
SHAS UES okie he Wey eae MO Cer SCE 

Huxe ollenupaetca ¢-3HTponua Kuaccos EY” (B) 1 W%(B) otHocutembHo Ly. 
Jit OWe€HOK MCHOJb3yeTCA MeTON, H310%KeHHBIM B (1). Ina onucaHua mpejeub- 


HOrO NOBeeHHA (PYHKUMH, KpoMe 3Haka O, ucnoND3y1oTCA oOosHayeHuA f ~ g, 


ecJIM limt = 1; fSg um go, ecam fim <1. 


Teopema l. 
(s — in al = ine Ins—1 (=) =< 


3 HW? (8) 8 ee SE Syms (2). 


s—1{)lIn2 ~ gs-2 é 


Yoka3zateabeTBo. Ecau umeerca e-cetb aa W§(B), cocroamas uz N 
3JeMeHTOB, TO cymmectByioT N touek f; =(..., Cee ,2s) -(( S=)1, 2 eae 
30 


eS ee 


lakux, ato N «uapos» || f — fz ||z,<e© moKppiBatoT «3uIMTICOHD» IF llyae<B. 
yacTHOCTH, mpH s000mM Q WN wapos 
S konte. ey eee |? <8? (2), 


seas 


My...M5<Q 
HOKPbIBaIOT JJIJIMMCOHA 


> (77, sae mms)“ Ciny...mg ? < Dy (3) 


Myatt Q 


| 
| 
| 
|| 
| 


i efopatesbHO N >V/v, rae V—obdbem (3), v—odnem (2). Ucnompsya. 
pOpMyJly OObemMa f-MepHOro JIMMCOKNAa, NOAyYAM : 


2u1 


ze" I (ants) 


ee olen.) = (<2 


Ileppoe v3 HepasencrTs (1) nomyautca, ecm B3aTb Q = (B/e)¥* yu ucnoub- 


lopaTb 
| = 9s 
>) |~ >, In aed a (sft Q Ins-1 Q. (4) 


MiB) A SRS 


Jiu Momy4eHuxA Broporo u3 HepaBeHcTB (1) Hago mocTpouTh gua W§ (B) 
AXOWAMLY!O s-ceTb. Ilyctb No —MakcHMasbHOe 4NCMO HeMepeceKarolluxca 
apoB paguyca ¢/2Y2 c weHTpom B avuHMcoMse (3). Jlokaxem, uTo 
KeEHTpbl ocweqHux upH Q=(B ere oOpasyioT s-ceTb gua Ws (B). 
elicTBHTeNbHO, TycTb fy WF (B), fyo=(...,C0 m,>+++), Lak Kak fo YOB- 
eTBOpseT (3), TO wap || f—follz,<e MomxKeH NepecekaTbcA C OHHM U3 
paiuux Ny wapos; Tora paccTOAHHe Mex]y HX LeHTpaMH He MpeBOCXOLUT 


V 2, v. e. aaa Kakoro-to k, I< k< No, 


2 
Dee Ce a pee 


im...™,<Q 


| 


if 


| I€ LOBATeIbHO, 


SC reo ue Ee eee 


Mt...M,<Q ify. Mis > 


5 4 = na 
Sy an a qr | (7m, seine Ms)% ope 


My... > Q 


oo ee Be 
er hae 


'. €. TOUKM C HYJIEBBIMM KOOPAMHaTaMH Ip m,...ms; > Q Mc KoopAuHaTamn 
) im, MPH my. nee oOpasyioT e-ceTb gua WS(B). Uncno smemeHtos 
TOH e©-ceTH paBHo Ny. Ecuim TOuKa ¢ JexXUT B OAHOM 43 HalMx N, wapos, 
© OHa MpefctapuMa B Bue p=o,+¢q, roe 9, €(3), Ilgll.<2e/2V 2. 
orga, CCM po =(..., Cinimgs +++), TO 


Illy <lPlhye + leallys SB + (_ SN Gee re 


Ms<Q 


ox | » [Cmams POS Bone 


m...1,<Q 


3B 


VE Oe 


JI€LOBaTeJIbHO, Hain NV, WapoB BCe leKaT BHYTPH «9/WIAMCON La» || ~ llw*< < 35/2, 


af 


nostomy N,<Vj,/v1, rae V;— 06beM sToro «auJIMMICOu Aa», a Vi — oObeM Iapa 
‘Tol 2Ke pa3sMepHocTH payuyca e/ 2 V2. Te. 
x1 


i 3B/2 2 (3VDB\™-ms<0 Q _\2 
pe Se (Creme oo | (aa) 
. Ms 


a 
6Q iy. ..ts <Q 


Vicnonpsya (4) uw BcnomuHas, 4¥TO Q= (BY 2/ ay oes BTOPOe 
w3 Hepapencts (1). Teopema yokasana. Jina KsaccoB E**(B) umeer MectTo 
aHasloruuHad TeopeMa. 

Teopema 2. 


sie 2k+20(s—1) 2k-+20(s—1) 
R gf 298 20—1 4 2a BAT! oo soe 
IH. (E2 (B)) ora (<a) (=a) ( 8 ) In E \, | 
0 2k-++20 (s—1) 


/ == a ay: 2k+2a(s—1) 
He Ser ee) Gam) . Gel ih 


uh 


2 4 3 9a—1 
rE te pace i 


Tloxa3aTtenbcTso. JloKxa3aTembcTBO MepBoro U3 HepaBeHCTB (5) mpo- 
BOJMTCA aHaIOrHYHO MOKa3aTeJIbCTBY TepBoro H3 HepaBeHctTsBa (1) c To MMLIb 
‘pasHuel, TO BMeCTO 93NMICOMAa (3) Hao paccMOTpeTb «MapaJenenuney» 

In pe aia bie 
s 
(Catin, |< Be (6) 


(Min. me 
OTHOMeHve OObeMa KOTOPOrO K OOBemMy Wapa (2) OyzeT 


WR y ne ll Bink (iy... 7.) +4 2 
v 5 <0 ene e Gites smo : 
tee MoS m...M,<Q = 


Ucnopsya (4), eine 


im Vey In2’+s—1Q 9s 
M Bexp gaa On (et bie 


2a—1 98 Be 
B3aB ebraig — = Tle? NOosy4HM Teppoe W3 HepaBeHcTs (5). 


Jina NlowyyeHua BTOporo M43 HepaBeHcTB (5) jlOKaxKeM, 4TO MHOXKeCTBO 
-PYHKILWK 


T(r) (X35 oe we ’ ) (Rit cams a tian nie) exp [2ni (114X1 mee ae MsXs) |, 


My...M,<Q 

rile Rin,...m, ene 4- iRim,...m, — Uemble KOMIIJIeKCHbIe YHCa B Kpyrax 
Bin*(m...m)+4 yo 
Pe Ri + 4 

Vemeomal Sg (fia. . . 7)" — ae) 
mpu nomxozawux 6 u Q oOpa3yeT s-ceTb Aa Be GB): JleicTBuTesbHO, eCIH 
|C|<B, To cymectByot nese k’ wk" taxue, ato |k' + ik”| CB +Y)V 2/2, 
|C — (k’ + ik”)|<V 2/2. Ososnauum k! + ik” =[C]. Tlyctn fEeE~%"*(B), 


oo 


f (Xijw 42) = Dye” Couenrexoloe! (Gat. eee ee 


M4. Mg =—oo 


ee, Cmy...ms | 
A gracte Wee ae >i 8 |e | exp [2ri (myx, +... 4 IMsXs)} « 


M1...Mg<Q 
AY 


Torna f ectb ofHa H3 hynkunl fig) (xy,...,%,) H 


ie Cr 
— vies 
W—fih=  D jenn — [Pell + 3 ie ape 
my ms<Q my. Ms >Q 
<o_B ite SB (Ae msih 
m,>Q ie 0 a m.)" 


Benn Oh ol # 


Widitawesr ect 2 j 

2 . _ 

< | (iin. Ti) = > B= —Ye% 8) 
4-..IMg avers 


li—Tlln.X<e, T. e. fix) (X1,...,%s) AeicrBHTebHO OOpa3yioT ¢-ceTh A8 


0 | 
a,k » 
: (B). Uncno 9eMeHToB B 3TOM s-CeTH 


in® (7... { 
N< II “(2 n sles m,) + +V¥2) < 


| aie ete ngs Baye 


at 


(aM cee k 2) m...m,<Q In’ == 2 

K Bin = Q ga f In“(fm...m,.)+ 4 

ee Ly? sQr < LT ie In® Q Y 
My... , 


400 Rm,...m, H€3ABHCHMO [pyr OT Apyra mpoberatoT Bce Weble TOUKH B Kpy- 
rax (7), a YHCO WebIX TOYeK B kpyre paguyca R ue MpeBocxopuT naomagy 
<pyra paguyca R + )V2/2. Ucnonpsya (9), (4) u 


In® (m,...m,) + 1\? 98 in2k-+s—19 
2 ( m CANCE eee” (9) 


My...Mg>Q 


MoDKHO NOJIYYHTb BTOpOe H3 HepaBeHcTs (5) mpH 


| 


4 Atineg +21n(V2+-A(2¢ — 1)/2(4—A)) 
1 tr as 


ee Fine 2a — 4 
(2g A) 
1 
V2 3 { 2920-1 
ei [re Cac 1 ¥2G—®) 
Tonaran = —— HM 3amMeyuas, TO > < 4,27 mnonyuyHM HCKOMOe, 
yy AN 
aaa 


TeopemMa jloka3aHa. 
B 3aksioueHue aBTop BbIpaxkaeT OnarogapHoctp H. M. Kopo6osy 4 B. UW. Ap- 
lOJIbly 3a BHHMaHve K padoTe HM IeHHbIe yKa3aHHA. 
Mockosckui rocyapcTBeHHbIH YyHUBepCcuTer Iloctynusto 
um. M. B. JlomoHocosa 12 XI 1959 
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MATEMATHKA 


M. A. YJIAHOBCKHHM 


O CTALLHOHAPHDIX FPYNNAX JIBH)KEHHM MPOCTPAHCTB 
A®®HHHOM CBASHOCTH 


(IIpedcmaeaeno axademuxom H. I. Mempoecxum 13 XI 1959) 


Ilycts An — mpoctpaHctTBo adpuHHOH CBASHOCTH C Oa3HCHbIM MHOrooopa- 
3Hhem M,; S—rpynma ero JBHXKeHHH, OCTABJAIOUIHX HeEMOMBH2KHOH HeEKOTOPy1O 
touky O€ Mn; En—KacaTeibHOoe BEKTOPHOe NPOCTpaHcTBO B ToUKe O. 

Tipoussoubuyio TouKy x€M, coelMHuM reofesuyecko c TOUKOH O HM pac- 
cMOTpHM pasBepTky (*) 9ToOl reogesuuecKoH B E,—orTpesok npxaAmo Ox’. 
Conoctapusp Touke x€M, Touky x’ € En, Mbl OMpeyesIMM B3aHMHO-OJ{HO3HAaY- 
HO@ COOTBETCTBHE Mey HEKOTOPbIMH OKPeCTHOCTAMH Oa3sHcHoro MHorooopa-— 
3HA H KacaTembHoro MpoctpauctBa E,. Pau yqoOcTBa U30%KeHHA MbI Oy eM 
B JaJIbHeHLIeM OTOXKJCCTBATb COOTBETCTBYIONIHEe TOUKH X H xX’; CTPOUHBIe Jla- 
THHCKHe OYKBbI xX, Y, U,... OyAyT OO6O3HAYaTb OJHOBpeMeHHO BeKTOpBl Ep WH 
cootBetcTByrouue TOUKH M,. KommonenTbl x’ 9STHX BeEKTOPOB OTHOCHTeJIbHO 
MIpOH3BOIbHOrO Oa3sHca B Ey, — XOpOWlO H3BeCTHbI€ HOPMAaJIbHbIe KOOPJMHAaTbI 
B Mn. DTHM Xe YCNOBHEM ONpeesAeTCA CMBICJI TePMHHOB JIMHeHHOe MOMNIpO- 
CTpaHcTBO, TOUuKa y—x (Touka M,, COOTBeTCTBYIOIWad Pa3HOCTH BeKTOPOB: 
y—x BE,) MT. 1., YHOTpeOAeMbIX HH2Ke IIPHMeCHHTeJIbHO K 6a3HCHOMY MHO- 
roodpasHio. BaxkHo 3aMeTHTb, 4YTO B CHWyY 9TOTO Xe YCMOBHA MOXHO paccMaT- 
pHBaTb rpynny S kak rpynny HeocoOeHHbIX BeLeECTBCHHbIX MATPHIL N-ro M0- 
paykKa. 

Bpejlem tak2Ke Cylexyrouve onpenesienua. Ecau S — nunettuaa (MaTpuunas) 


rpynia, To yepes S Mbl OO03Ha4HM NOyrpynny — gambiKaHve S B mpocTpaH- 
CTBe BC€X MaTpHI, JaHHoro mopayKa*. Ilyctb, ganee, E,—BeKTOpHOe mpo- 
CTpaHCTBO, B KOTOPOM jleHCTByeT HeKOTOpan JiMHelmaad rpynna S, a ES 
IIpOcTpaHCTBO, TOYKOH KOTOPOrO CJly2KHT COBOKynHOcTh k sMHeHHO He3aBHcCH- 
MbIX BeKTOpoB H3 E, (T. e. MpAMoe nponsBefzenue k sK3emnApoB Ep, 43 KO- 
TOporo ylaJleH KOHYC, COOTBETCTBYIOWIMH COBOKYIHOCTAM JIMHeCHHO 3aBMCUMBbIX 
BekTopcs). JIMHeiHyto rpynuy S Mbl Ha30BeM k-TpaH3uTHBHOH, ecu Ona TpaH- 
2 e k & 2 
SMTHBHa (?) KaK rpymna mpeoOpasopanni LE, (KaxKOH CBA3HOM KOMIOHeHTHI 
En Waa cnyyaa kR=n). Cuctemy k Bextopos (umm TOoUKy u3 E?) MbI Ha30BeM 
TOUHBIM PellepOM, €CJIM He CyWleCTBYeT HETPHBHaJIbHOrO MpeocdpasoBanua rpyn- 
bt S, OCTaBJIAIOMErO STY CHCTEMY HENOABMXKHOL, u mO6aA YacTb ZTO cUCTe- 
MBI HOCJIeqHeMy YCJIOBMIO He yJOBNeTBOpseT. Ecam nourH pce coBoKyMHOCTH 
k 
BeK ae; 
k BektTopos u3 Ey (T. €. Bce TOUKH u3 E, 3a HCKJIOUeCHHeEM, ObITb MOXKET, MHO- 


2*KecTBa TOYeK Mepbl 0 — noBepxHocTeH B Et) ABIAIOTCA TOUHbIMH pellepaMu 
TO MbI OyeM TroBOpHTb, 4TO peep rpynub copepxurT k BeEKTOPOB. ] 
PacemoTpHM MPOMSBOJIbHbIe TOUKH u, x u3 M, (uu BeKTOpEI 3 E,). Mo- 
CTPOHM pa3BepTKy reofesuyecKoH MOMaHOK Oux, coctTosilel u3 reojqesuuecKux 
Ayr Ou uw ux. Sta pa3sBepTKa mpeycrapser co6oit JIOMaHY!0, OHO 3BeHO KO- 
TOpoH copnafaeT c Ou (B CMY NPHHATOTO BbIWe OTOKMecTBIeCHUA TOUeK Mr 
uM Enj, a [pyroe mpefcraBsaeT co6o HeKorToppiit OTpe30K uy. ITO nocTpoe- 
HH€ NOSBOMACT OMNPeACJHTb BEKTOP-PyHKUMIO JBYX BeKTOPHbIX apryMeHTOB 

f (4, x) mpu nomomu cbopmyapi 
Flu, x) =y—x. (1) 


& 
S cozepxkuT, Boobie TOBOpA, H BLIPOMKJCHHbIC MaTPHIBI. 
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Jlerko BUeTb, TO f(u, x) OMHO3HaYHO OMnpexeneHa AA smo06oh napbs 
U, X U3 H€KOTOPOH OKPeCTHOCTH TOUKH O, He Cosep2Kalleli reofesHyecKHX ABy- 
YFOJbHUKOB. Jlanee, ecnu An npunaynexut Knaccy Cp1;, To f (u, x) m0 Kpait- 
HeH Mepe Pp Pa3 HelpepbIBHO AuddepenuupyeMa mo BCeM apryMeHTaM; MbI 6y- 
eM C4UHTaTb, 4TO p > 2. 

Hmke HcnouibsyloTca caemyiouyue cpolictsa f (u, x): 

1) Ecnu u =x (A—ckanap), to f (u, x) = 0. 

B caMoM fleJle, B 9TOM cnyyae Ayru Ou M ux COcTaBIAIOT OAHY ralaqKyw 
reofesuueckylo lyry, pa3sBepTKa KOTOpoH copnafaeT c Heli, oTkyma f (u, x) = 
=x—x=0. B uactuoctu, f(u, 0) =f (6, x) =0. 

2) Ecnu a€S, to 


TCU MO) oy (ies (2) 


JleHicTBuTebHO, TycTb _—poOu3BObHaA flyra c Hayasiom B TouKe O 
R(y)— ee pasBeptka; nycTb mpeoOpasoBpaHve % nepeBoguT Ayru y u R(x) 
COOTBETCTBEHHO, B ay H aR(y). Ecun a€S, To npeo6pasopanve a (BH >xKeHHe- 
coxpaHaAeT onepalnio pasBepTKH, T. e. aR(y) = Ray), roe R (ay) — pas, 
BeptKa yrH ay. Ecau, B yacTHocTu, y— JloMaHaa O, u, x, R(y)—O, u, 
(7 (u. x) +- x) (cormacHo (1)), TO ay copnafaeT c nomaHolt O, au, ax, R (ay) — 
Cc NOMaHOH O, au, (f (au, ax)-+ax), HaKoHen, a&R(y)—c somaHon O, au, 
a(f(u, x)-+- x), oTKyfa uw nomyyaem (2). 

Ecau H — munefivoe mognpoctpauctso uv f (hy, h2)@H gaa smo6nix hy 
u A, u3 H, 10 H (kak MHorooOpa3ve B M,) — BnomHe reofesHuecKkad OBepXx- 
HOCTb. 

4) Ecam f (u, x) nmunefina no x u A,—cBA3HOCTb 6e3 KpyyeHua, TO A, — 

JOKaJIbHO ad(HHHasA CBA3HOCTD. 


Teopema 1. ITycmo «€S; Uz, Vn» —Oonoanumeronole aunetinoie nod- 
npocmpancmea makue, umo aU, =0, «En =Vn—pn OA NeKOMOpOZO YexroezO Pp. 
Tozda Uz, Vn—p—enonHe e2eodesuueckue noeepxHocmu. Bcakoe aAunetinoe 
noOnpocmparncmeo pasmepHocmu k-+ 1, codepocawee Up, maxkoce Aeanemca - 
6NOAHE eeodezuuecKolL noeepxHocmeto. 

Tloka2keM OHO u3 yTBepxeHHh Teopempl. Ilyctb v,€Vn—rx, VeEVn—e. 
Torga vy = &Px1, Uz = 4X2, Te xX,, X,—HeKOTOpble BeKTOpb! U3 Ey. Janee, 
(01, Vo) = f (aPx1, aPx_) = af (x1, X2)@ Vn_z. U3 cpoiicrea 3) Tenepb cnexy- 
eT, uTO V,_, — BMOuIHe FreofesHuecKan NoBepxHocTb. I]of06HbIM OOpasom jO- 
Ka3bIBalOTCA H OCTAJIbHbIe YTBEPXK MCHA TeEOPeMbI. 

B puye mpuMepa Ha MpHMeHeHHe STOrO 2%e MeTOa pasbepeM Mos_pooHO 
OJMH yacTHEi cayyaii. Mmenno, nyctb S cofepxuT rpynmy Bcex JIMHeHHbIX 
TpeoOpasopanull, OCTAaBJAIOWIHX HeENOBHxKHbIMM (1 — |) HeEKOTOPbIX BeKTOpoB. 
Tlycts V,_; — JMHeiiHoe NomMpoctpakcTso, HaTAHyTOe Ha 9TH BeKTOpH. [Lisa 
mio6ore x, He mpHHayiexamerc V,_1, MOXKHO HaliTd MaTpuly 4,€S Tak, 4To 
Ox =0, aE, =Vp4. Ecuu x, y — MPOWSBOJIbHbIe BeKTOPbI 3 Eg; Sr, Gy — 
cooTBeTCTBYyIONMe MaTpub! U3 S, TO arf (x, y) =F (%xxX, &Y) =F (0, ay) =0; 
TOUHO Tak xe f(x, y)=0. Kak merkKO BHfeTb, OTCIOMa CuyleflyeT, 4TO 
f(x, y) =0. VWrax, ecam S cofepxuT yKasaHHyio Nosrpynny u An — CBA3- 
HOCTh 6e3 Kpyyenusa, TO A, — JOKasIbHO at:pPWHHaA CBASHOCTS. 

- STuM xKe MeTOOM OKa3bIBaloTCA HM TeopeMbI 2 H 3. 

Teopema 2. J[nn stwboti nocaedosamenonocmu lop) €S (Rig 29.2 a, Co} 
caeOyrouue aunelinoie noOnpocmpaxcmea sAeAsIOMCA éenoAHe 2eodesutecKumu 
nosepxHocmamu: a) makcumanonoe U, obaadatowee mem ceoticmeom, “mo 
a,JU—>0; 6) makcumanoHoe V maxkoe, “mo nocredogamencnocm {a,x} 
oepanuuena Orn stoboeo x EV. 

Jina oKazaTembcTBa OCTaTOUHO paCCMOTpeTb TOC MOBaTeJIbHOCTb 
{of (x1, X2)} (k= 1, 2,...00), Pe % MW X2.—BEKTOPb! M3 NOAMpoctTpanctTBa 
U (anu V). B cusy cpoiicts 1), 2) Bextop-pynKumn f(x, %2) 97a mocaepo- 
BaTe@JIbHOCTb CxomuTca K O (uM orpaHMyeHa), a NOTOMY [ (x1, %2) mpwHayue- 
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o%KHT Tlowmpoctpactsy U (coorserctpeHHo V). M3 cpolictsa 3) Tenepb cwlely- 
et, uto U (V) — BnoaHe reofsesuyecKaxA MOBeEpXHOCTb. 

IIpumenaa Teopemy 2 (c He3HauHTeJIbHbIMA JIONOJIHCHHAMH) K MOCJIeqOBa- 
T@MbHOCTH CTeleHel MATPHUbI, MbI NoyyHM TeopeMy 3. 

Teopema 3. J[nA atoboz0 eewecmeeHHozo 4UCNG C (0<c< 1) uxeapuanm- 
Hoe noOnpocmpaxcmeo, coomeemcmeyroujee ecem coOcmeeHHbim 4UCAAM MaMmpu- 
ybt HES, AOCOAMHAA BeAUUUHA KOMOPbIX He Npesbliuaem C, ECMb BNOAKE 2e0- 
OesuuecKkan nogepxHocmb. 

Pasymeetcs, Teopema cripaBeWIMBa H Jia COOCTBEHHBIX 4HCeI, He MCHbIUHX 
HeKoTOporo c > l. 9 

Teopema 4. Ecau S deaxcdvt mpax3umuena u An — ceA3Kocmb 663 
Kpyvenus, mo A,— AOKANbHO adquHHaA CeAsHOCMb. 

Jina foka3aTembcTBa Mbl mpefscTaBHM f (u, x) B Buse 


f(u, x) =l(u, x) + m(u, x), 
re / (u, x) MMHeEHHa OTHOCHTeJIbHO x H 
|m(u, x) | EG 
| x | 
( CumBosiom |x| Mb O603Ha¥aeM HOPpMYy BeKTOPa, OMpefeseHHy!0, HalipHMep, 
\ a 1 » 
aig tae he al le (> xi?) is rye x! — KOMMOHeHTBI X B KaKOM-JIH60 (PUKCHPOBaHHOM 


é 


upu x0. 


: [ax | 
6asuce. Hopmoi MaTpHibl « Mbl Ha30BeM, Kak H OObINHO, |«| = max aie. 

Ecau a€S, To m(au, «x)=am(u, x). C wpyrol cTopousl, JIA mOObIxX 
u uM x 43 M, MOXKHO HaliTH TaKylO TOCeCMOBAaTebHOCTH {%&}ES, GTO og —> 


—> 0, ox —>0 H [agx|-lax'|<c; Torga 


|m (a,u,a,x)| 


aad —0, 


| m(u, x)|<[aax|- lar *| - 


T. e. f (u, x) WHHeHHa OTHOCHTeIbHO xX. 

OtMeTHM elle [Be MpOcTEIX TeOpeME!. 

Teopema 5. Ecau penep epynne: S codepocum n eexmopoe, mo Ap, — 
cyOnpoeKMUBHAA CéAZHOCIMD. 

Teopema 6. Ecau penep epynne S codepocum O6onee Osyx eexmopoe, 
mo Kaocdoe OeymepHoe aAUuHetiHoe mHOeoobpa3sue («nACCKOCMb», npoxodAWaAa 
4epes mouky O) npuNadsencum HeKomopomy coOcmeeHHomy AUHetiHOMY nNoOnpo- 
cmpaxcmey Hz (k <n), s@anwujemyca enoane 2eodesu4ecKoti noeepxHocmoto. 

HlelictsutembHO, nycTb U,— npousBosIbHaa MlocKocTb 43 Ep; paccMOTpuM 
Us; — MHelnyio oGoouky Us, u Bcex 3HayeHuii BeKTop-cbyHKuHH f OT BCe- 
BOSMOXKHBIX Nap BeKTOPOB H3 U;, saTrem Usipi; — HHeHHY!0 OOomoUKy Usiz 
M 3HayeHHi f OT Map BeKTOpoB H3 Usiz HT. A. Ecaa stor mpouecc 3aKOH- 
UHTCA HEKOTOPBIM COOCTBEHHBIM JIMHCMHbIM MOAMpOCTPpaHCTBOM, TO OHO H AB- 
JIACTCA BHOUIHE reofesHyecKHM MHOrooOpasHem (corJiacHo 3)), cozepxauuM Up». 


B mpOTHBHOM CJlyyae, KaK JlerKO BHeTb, m06ad Mapa BeKTopop u3 Us, 
ABIAeTCA penepom rpynmpl S. 


Takum 2Ke 06pa30M foKasbiBaeTcH u Teopema 5. 


BopommaosckHi ropHo-MeTalmyprnyeckuii Tloctynn0 
HMHCTHTYT 27 X 1959 


UMTHPOBAHHAS JIATEPATYPA 


793. Kaptan, Teomerpus pumanoppix mpoctpaucts, M., 1948. 2H. Tl. Ve6orTa- 
pes, Teopua rpynn JIn, M.— JI., 1940. 
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Aoraayn Akangemun nayx CCCP 
1960. Tom 131, N14 


MATEMATHKA 


B. B.. BY®AEB 
K 3AQAYE AMPHXJIE JIA OBJIACTEM C YFJIAMH 


(ITpedcmaseaeno axademuxom H. M. Buxoepadoseim 10 XI 1959) 


ITa 3aMeTKa NOCBAIMeHa UsyyeHHIO AudpepeHuManbupix cBOlicTB rapMo- 
HHYeCKON Ha WwlocKoH oOsactH Q dynKuun U(x, y) B 3aBucumocTu oT yud- 
(bepeHUMaJIbHbIX CBOHCTB rpaHHyHOn cbyHkuuu f(s) B cmyyae, Korfa rpaHu- 
na T o6mactu Q xkycouno-rnagKkas. Jlupdpepenuuanpune cBolicrsa U nu f 
ONpeseAIOTCA B TEPMHHAX MpPHHaiexKHOCTH 3TUX CPYHKUMH COOTBETCTBEHHO 


K Kjaccam W"A*(Q) u Hp() (1L<p<oo), onpeyenenue KoTOpEIxX JaHo B 
paOotax C. M. Huxoupcxoro (1). 

Ecau Koutyp I’ foctatouno rmayKuli, TO uMeeT MecTO cueqyloujee yrBep- 
*KeHve, MOKasaHHoe B padotax H. IJ. Mosxeposot (7), C. M. Huxospcxo- 
ro (°) uw A. C. Byrporza (4), mpeqctaBssronlee co6o10 ycusenue (np p = oo) 
WM paciipocTpaHenve Ha CJIydali KOHEYHOrO P COOTBETCTBYIOUIUX pe3YJIbTaTOB 

JIuxtenuitetina (°), H. M. Ttoutepa (°), X. JI. Cmonunckoro u gp. 


Ecau pyuxuua f€H;, (0), TO WIA TapMonuyeckoi dyHKumu U, [A KoTO- 
po U|p =f, umeer mecto U€ WO oti are <. B cayyae Kycou- 


-HO-rvlaqKux KOoHTypoB [’ 3To cBolicTBO JasleKO He BCerla COxpaHseTca. 

| B pa6dote C. M. Huxonscxoro (*) JaHbt HeoOxosuMble UM WOCTAaTOUHDIe 
YCIOBMA, KOTOPbIM JlOJ2KHA YOBJIETBOPATb TpaHwuHad dyakuua f, 3aqan- 
Had Ha rpanuue I’ xBagpata Q, uTodbl cooTBeTCTByIOWaA TrapMOHHYeCcKad 


Ha Q cbynKuusa npunannexana Kk W3H*(Q). Yoom u Sur paccmorpesu mo- 
—moOuyto 3anauy ia KBampata mpH p=cour=O0 (‘). 

| STH UCCJIeIOBaHHA B JlaHHOli 3aMeTKe paclipocTpanHsloTca Ha cuyualt 
IIPOM3BOJIbHBIX OGsacTelt C HEBbIPOXKJCHHbIMH YIJlaMH, MPOW3BOJIbHbIX p UM fF. 
O6uapyxuBaeTcA, TO yrsbt 7/j,j—1,2,... (Takum oOOpa30om uM MpsAMOoi 
yrou), ABJAIOTCA B H3BECTHOM CMBICJI€C HCKJNIOUMTeIbHbIMH. 

Ilyctb o6nacTb (2 umeet rpanuuy I’, mpexctapsstoulyio coo KycoK 
rnaykoi KpuBolt Knacca Hi2°*"?, Konmpl KOTOpOrO CoeAMHAIOTCA NOM YrJIOM w, 
Ip 9TOM HekoTopble KoHeuHbIe yacTu I’, npuseraioljue K BepuiwHe yruia Po, 
ABJIAIOTCH IPAMOJIMHeHHbIMU OTpe3Kamu. Byyem cuntTaTb, 4TO 3HayeHHe Ayrv 
s = 0 coorsetcrsyeT BepuimMHe yria u JwMHa papal. Ppanwunyto pynKuuw f 
6ylem 3ajapaTb KaK cbyHKumto f(s) oT Ayru s Ha oTpeskKe OWs<I. 

Teopema 1. JIJycmo r,r—1/p—Heyencle nonoocumenbHole 4ucaa u 


eapmonuueckan dynkyua U€WH*(Q), r-a=r. 
Toeda dynkyun f(s) =U |p yOoeremeopsem caedyroluum YCAoBuAam: 


Df (s)eH, *” (10, 1); 
Dyececnyiae @.== Gf, | SUL, ah; 


pe) (+ 0) = (—1)*F (—0) 


Onn ecex kR=0,1,2,..., Onn Komopolx kj <p, ee p=r—l/p=p-+8, 


p yenoe, O< B< 1. 
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Ecau p = mj (m yeaoe), mo Oonoanumerbuo ebinoAHAeMmCcA HepaseHcméo 


h 
‘ pg? (uy — (14 (— uw) P day? < ob. 


S3ameuannue. Cxoficrso 1) BbiTeKaeT H3 OOMeH TeOPeMbI BJIOHKCHHA 
C. M. Huxospcexoro (1,2); cBoficrBo 2) oTpaxkaeT rapMOHHyHOCT PyHKUHK U 


B OKpecTHocTH TOUKH Po. Oxa3biBaeTcA, 4TO TeopeMa | NosHOCTHIO oOpa- 


waeTcA TObKO B culyyae, Korga O=—7/j, j= 1,2,..., Kak STO BHHO U3 
cyleyIouleH TeOPeMb!. ce 
Teopema 2. Ilycmt o =1t/j, J = 1,2,...;r u r—1/p— Heyeaole no- 


noxcumenbnole uucaa; r—2/p>0. ITycme f(s) yOosremeopaem, ycnoeusnm: 
1) f (s)€ Hp *” (M, (0, 41); 
Dope (20) (a) 0) t 2 
Oana ecex k=O0,1..., Ona Komopox kj<p, ede p=r—I1/p=p+8, 
p yene, O<B<l,ae cayuae 9 = mj (m yenoe) OonozanumesbHo Boinoansem- 
cA HepageHcmeo 
h 


‘ p 1/p 
(Vie @) — (17 (—4) |? du) <ol nh 


Toeda eapmonuveckan na Q gynKyua U(x, y) c epanudnod ynKyuell 
f(s) npunadnexcum xaaccy W,H* (M,,), npuwem r-+a=r, 


M,<c1(M + ¢ +f () lip) 


IIpH = 7/2 Teopemp! 1 u 2 poKa3anpt C. M. Hukoupcxum (°). 

Teopema 3. Ecau w ne paensemca odnomy u3 4ucen r/j, j= 1, 2,..., 
mo oOpamnan meopema 2 umeem mecmo Auto npu r—2/p<n/w. B cayuae 
r—2/p>/@ MOdCHO nocmpoumb epaHuunyto gynKyuto f(s), wUmerowmyto 
CKONbKO YeoOHO npouseodHlx npu OKS<Kl u paenyto nyAtO HA OMmpesKax 
O0<s<b, l—8<s<l, o6nadatwwyto mem ceolicmeom, 4mo eapmoHUuUecKaA 
g~yuxyun U, daa Komopoii U\lp=f, ne npunadsexcum Kaaccy W5H* (Q), 
r+a=r. 

JlokasaTebcTBa TeOpeM MPOBOLHHCb C NOMOLIbIO MeTOLOB TeOpHH MOTeH- 
WHaNOB JBOMHOTO CJIOA, a TaKKe MeTOJOB TEOPHH KOH@OpMHEIX OTOOpaxe- 
HHH. B xoge JoKa3saTeJIbCTB HaM NOHAMOOWJIHCb CJIeAyrOWlWe JeMMBI. 


Jlemma 1. J/ycme xonmyp T, oepanuauearouutt Oeymepxyto obaacmo Q, 
gez0e 2nadKuli, npuyem 


T GH UM) we eerie 
Ecau w(s)—naomnocms nomexyuana deotinoeo caoa u p(s) €H,(M, T), 


mo coomeemcmeyrouyee eli sHauenue nomenyuaaa OeotiHoeo caon Ha KoNMYpe T 
u(s) npunadsexcum xaaccy Hi,**(M, 1), ede 


M<c{M+|plc, CY}. 


JIemma 2. ITycme konmyp TY, oepanuauearouuti OeymepHyto obaacmo Q, 
ge30e 2nadKuli, npuuem 


eH ine 


Ecau w(s)—naomxocme nomenyuana Oeotinoe2o caon u uv (s)€H,(M,T), 
o U(x, y)—nomenyuan Oeotino2eo caon cC naomuocmoto p.(s)— npunadase- 


um xaaccy WiH*(M, Q), 2de r+ 1/p=p=p-+a, 


M <c{M +]ul.,}. 


Jlemmp 1 u 2 B TpexMepHoM csyyae OblmM poKa3anpt H. I. Mosaxepo- 
oH (*), MoKasaTeECcTBO iA ABYMepHbIX OOaCTeH aHaJIOrHuHO. 

Jlemma 3. ITycme G—deymepnan o6nacme, oepanuuenHaa KYCO4HO- 
Aadkum Koxmypom Tc yeaamu w;,1=0,1,..., N, @ moukax P,, npuuem 
<0; << 2n; nycmb KaoKdolli enadKuli KYCOK 


Pe Hey Ws.) Seas), 


Zoe So, S1,+++) Sy— SHQYENUA Oye S, COOMeemcmeyrtolUe Yenoeslm moukam I. 
CAU 


[ (s)€ Hp (M, Isp, Setil), &=0,1,...,¥—1, 
wo Onan swbot cb6nacmu Q' €Q maxoti, umo 


O\ Seep weer OM sk <0 ML. aeeee 
Ue WH* (M, 2, p=ptoart+—, 


M<c(s){M+]flk,)- 


SameuauHue. Teopemp 1, 2 u 3 cooTBeTcTBy!OWIHM OOpa30M dopmy.H- 
DyYIOTCA (H C NOMOMLbIO JeMMbI 3 jOKa3bIBaIOTCA) B_Cyyae OOMacTeH C KO- 
CUHBIM YHCJIOM YIrJIOBbIX TOUeK. 


| Tlocrynuso 
B) OU IER) 


LIHMTHPOBAHHAS JIMTEPATYPA 


ooo 


epos TAH, 118, Ne 4, 636 (1958). *C.M. HukoapbceKkui, Maren. cOopn., 

(85), 1 (1957). 4 A.C. Byrpos, JAH, 115, Ne4, 639 (1957). Lichtenstein, 
nzykl. d. Math. Wissensch., 2, 3, Leipzig, 1899-1916. °® H. M. Tiontep, Teopua 
OTeHWHala H €€ MPHMeHeHHE K OCHOBHbIM 3ayauaM MaTeMaTH4¥ecKOH (pu3uKH, M., 1953. 
J. L. Walsh, D. Young, J. Math. and Phys., 36, 2 (1957). 


1¢.M. HukoapbcKkudh, Maren. cOopn., 33 (75), Ne 2, 261 (1953). 7 H. Il. Mos- 
a, 
( 
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Jloxxayn Akafemunu nayk CcCCccP 
1960. Tom 131, Ni 4 


MATEMATHKA 


B. fl. XABHH 
O MPOCTPAHCTBE OFPAHHYEHHDIX PEPYJIAPHbIX ®YHKUHH  , 


(ITpedcmaeaeno axademuxom B. H. Cmupxoeom 17 XI 1959) 


1. Ilycts R— pactiupenHadt KommiekcHad mlocKocTb; F — 3aMKHyToe 
MHOxKeCTBO ee TOUeK; G=R\F=A; A(G)—coBOKyNHOCTb BCcex pery- | 
apHbix B G dyxHKuui; A(F)—cosokynHocTb Bcex *yHKUMH, peryAPHbIx 
Ha F (Ba 9JIeMeHTa 9), 9,€A(F) Take, 4TO o,(Z) = $2(Z) Mp BCex Z 43— 
HeEKOTOpOH oKpecTHocTH fF, OTOXKECTBIAIOTCA). 

ByweM pacCCMaTpHBaTb JIMUIb Takwe peryJApHble (YHKIMH, KOTOpbie 
PpaBHbI HYJIO MpH Z= oo, eC 9Ta TOUKA NpHHayiexKUT HX MHOKECTBY 
3ajy,aHHg. | 

OrKkpbiToe MHOxKecTBO g DF, rpaHula KOTOporo Og COCTOMT H3 KOHeU-— 
HOrO YHCJIa 3AaMKHYTbIX CIIPAMJIAeMbIX TOMapHO HellepeceKatollMxXCA KPVBbIX 
)Kopnana, OyeM Ha3bIBaTb KAaHOHWYeCKOH OKpecrHocTbio F. BBenem B A(F)- 
eECTECTBeHHble aJreOpauyeckHe onepalua u Tonosoruio (',”). Torga BcAKHMH 
ajemeHT )€ A(G) MOXKHO OTOXECTBHTb C HEKOTOPBIM al MTHBHbIM PYHKWHO- 
HaJIoM Wy, 3aqaHHbIM B A(F) dopmysio# (*): 


Oy (x) = a \ OOO) a. (1) 


t 
Ogy 


Secb Ogy—TpaHHlla KaHOHHYeCKOM OKpecTHOCTH gy, MHOxecTBa F, 
B 3aMbIKaHHM KOTOPOH perysiapHa (byHKUMA xX. 

Muoruve KJlacchl (YHKUMH, perysApHbIX B G, MOryT ObITb BIOMHe OxapaK- 
TEPH3OBaHbl KaK aJMTHBHbIe (PYHKIMOHAJbI, 3aqanHHble B A(F) uM HelpepbiB- 
HbIe B HEKOTOpOH TonoorHu, Goee cnaG6oH, uem Tonosorua A (F) (°). B stout 
SaMeTKe Mbl YKaxKCM TaKyIO XapakTepucTuKy kKsacca B(G) Bcex dyHkuMit, 
peryJIAPHbIX WH OFpaHHYeHHbIX B G. 

2. Ilyctb »—kommlsiekcHat Mepa, 3aaHHad Ha OopeseBCKHX MOJMHO- 
mecTBax G; ec cyulecTByeT MHoxecTBO P,P=PCG, tTakoe, TO nA 
gxo6oro Oopesiesckoro eC F\P w(e)=0, To MbI 6yyeM roBopuTb, 4TO 
cocpefoTouena Ha P uw 4TO P ecTb HocuTeb p. Beakomy snementy 9 € A (F) 
MOCTaBHM B COOTBETCTBHe COBOKyMHOCTh M(~) BceX TakKHxX Mep pw C HOCHTE- 


du, 
AMM BG, 4TO —(Z) = \ ee B H€KOTOpoH OKpecTHocTv F. Sayjaqum Tenepb 


G 
Ha A(F) nonyHopmy |j|__ |||, nomarasn 


lel = int { | du} (2) 


JIuHelinoe MHoxecTBo A(F), cHa6xKeHHoe NOJYHOPMOK (2), OObIMHbIM OOpa3s0M 
UpeppallactcA B JMHEHHOe TONOMOrMYeCKOe MpocTpaHcTBo (Boobme TOBOpsA, 


HEOTJCNHMOe), KOTOpoe MbI OGosHauuM & (F). IIpocrpancrso £(F) nenpe- 
MeHHO He MOJIHO. 
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Teopema |. Iycmo f € B(G); moeda @ynkyuonan @; nenpepoeen @ £(F), 
npudem | D; || = oe lf (z)|. Ecau ®—addumuenoui nenpepoenouit @ ¥ (F) 
@ynkyuonaa, mo cytwecmeyem f €B(G) makan, umo D = @;. Taxan dynk- 
yuan — — eouncmeenHan. 

Ilycrh B B(G) pBegena Hopma |/f laa) = aR Ie) |. Hopmuposanuoe mpo- 
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ctpancTso B(G) okasbipaeTca, TakuM O6pa3oM, conpaxeHHbim K J (F). 
Cneactsue 1. Iycme S,(G)—edunuuneui wap e B(G), pG@A(F). 


Tocda sup —— Fd] = ini du|. = 
en = and yi Ode pe ly sp 30CCO =: oe bean 


oKpecmxocmb F, 6 3ambiKanuu KOomopotl peeyaapHa ». Cynpemym caeea eceeda 
| Oocmueaemca. 


TO CJleXCTBHE MIPUMbIKaeT K H3BECTHbIM «COOTHOIWICHHAM JBOiCTBeEHHOCTH» 
C. Sl. Xapuycoua (‘). 


Cnenctsue 2. Iycme G—obaacme, © €G. Jaa mozo umobet 6 B(G) 
codepocanace dynkyua f, omaudHaA om moscOecmeeHNoe2d HYyAA, HEOOXOOUMO U 


—docmamouno, umobot npu Hexomopom z2,€G  |I|dz|\| > 0 (4. (2) = ; % Ne 
| — <0 


Sameuanne. Ilycrp ¥,(F)—copokynuocTh Bcex Mep C HOCHTeJIAMH, 


Jexauumu B G. Jina »€¥,(F) nonoxum ult =\ Ide. Ilyctp o% (F) — 
G 


MOAMHOxecTBO L,(F), cocTosuee H3 BCeX Mep wu TaKHX, UTO \ =0 


C¢—z 
G 
B HeKOTOpoH oKpectuocTu F. Torga (aKtop-mpoctpauctTBo £, (F)/e” (F) u30- 
moppxuo £(F). B HekoTopix mpocTslx cayyatX MOXKHO MOCTPOHTb NOWHOe 
IIpOCTPpaHCTBO, COMpsxKeHHOe K KOTOpOMy H30MopdHO B(G). Tak, Hampumep, 
ecJIM G ecTb C]HHHYHaA OKPYXKHOCTb, TO TakKUM poctpanctTBom OyyeT L/ Ay. 
Syecb L—mnpoctTpaHcTBo Bcex (PyHKUHH, 3aaHHbIX Ha eHHHUHOM OKpecTHO- 
cTH HW CYMMMpyeMbIx (Cc OOpsIUHOM HOpMol). OnpegeneHue mHoxecTBa Hy, 
cM. B (°). Orcioja HeTPpyHO BbIBeECTH TaKOH (pakT. 
ITycmb a4, Az,..., An,» . . — NOCNEDCBAMEALHOCMb KOMNACKCHOLX 4UCEeA,. 
|ay|<|as|<...< lan] <<... <1. Caedyoujue ymeepocdenun akeueanenmuoi: 
co 


1) ye — |p|) = 00; 2) KaKkoeo: Oot nu Oolau PEL ue >0, natidemca Apobo 
1 


d86<s.  30eco. 


i a r 
Rk ; iQ) k 
, 4mo e'®) — ¢ (e?*) — Ss ——_ 
Beet vem, mak, \ Ex )—¢ ’*) ar 
0 
hy, Ao,» —NOCAeEOOBAMEALHOCMb KOMNACKCHOLX 4UCeA, U3 KOMOPOLX AU 
KOHE4HOE 4UCNO OMAULHO OM HYAA. 


3. Ilyctb G— o6acTb, co €G. Uneno Q(F) = eps \ © dt | Hasbl- 
ES; dg 


BpaeTCaA aHaswuTHuecKkoH emxKocTbIO F. Baxkunoctb 93T0ro NOHATHA B- 
TeOpHH NpHOsuxKenu Opiia OGHapyxena A. T. BurymKkunpim (cM., HampH- 
mep, (°)). 

Teopema 2. Q(F)= inf Va. 3deco 1(z) = 1. 

BEM(L) 6 

Byjem rosoputb, uro F uMeer KOHeUHbI OOXBaT eCJIH CYUIeCTByeT 4HCIIO- 
1(F) Takoe, 4TO B OOOH OKpecTHocTH F coxepxKHTCA KaHOHMYeCKad OKpecT- 
HOCTb, JJIMHa rpaHulbl KOTOpoH He mpeBocxoguT /(F). 

Ecau F umeem Kkoneunoiti o6xeam, mo snban [€B(G) umeem eud 


dv, 
ae) = \ << (z€G), 2de v—mepa, sadaHHaA Ha bopenescKux nod mHodte- 
F 
cmeax F, : 


JlokasaTembcTBo JlerKO CulemyeT H3 TeOpeM Hallet paOotel ("). 
4A. 


V3 sToro 3aMeuaHHa cylenyeT, YTO aHaJIMTHYeCKaAd EMKOCTb €CTb TOUHAA 
BePXHAA PpaHHlla «Macc» \\@], KOTOpble MO2KHO pa3MeCTHTb Ha F Tak, 4TO 


B wHoOoH ToukKe zE€G He Ooubuie eHHUUbI MO MOJy.ItO. 


aTIOTEHIHa» ( 
F 
Teopema 2 noKasbiBaeT, YTO, C ApyroH CTOpOHEI, Q (F) ecTb TOUHAA HHXKHAA 
rpanutla «Macc», KOTOPble MOXKHO Ppa3MeCTHTb BHE F tak, 4TOObl co3faBae- 
MbIi MMH B OKpecTHocTH F «moTeHUvady paBHsvicd efMHMue. B YacTHOCTH, 
Q(F)=0 8B TOM M TObKO B TOM csyuae, KOra CKOJIb YrOAHO MaJaa 
«macca», paclionoxenHaa BHe F, cnocoOva cO3qaTb Ha F paBHoMepHo 60/1blIOn 
«MlOTeHUHasD. 
Teopema 8. Ecau Q(F)=0, mo, Kakoeot Obl Hu boau PG A(F) u 


d 
e>0, natidemca mepa p€£,(F) maxasn, «mo 9(z)= Vane OAA BcexX zZ UB 
G 


a 


"4 


HeKomopolt okpecmuocmu F, la | <“e; 


G 
Teopema 4. 1) Ecau Q(F)=0, mo, Kakoéot bot Hu Oolau Nenpepoie- 
n 


wan Ha F dynxyun »% u 4uucao > >O0, naiidemca Opobds R(z)= a 


k=1 


Ap 
Za, 
n 
(d;, Qg,..-, 4n€G) maxkas, 4mo mar (z) —A(z)| <e, Y |rgl<e 
2) Ecau F umeem Koneunolti oOxeam wu ecau no NbOHE ¢ > 0 moocno 
aE UK 
ome ae 


xatimu Opobs R(z)= >) 
k=1 


dre] <e, mo Q(F)=0*. 


k=1 


* (ay, da, . . -) In © G) mak, umo max | 1 — R(z)|<e, 
Gp ZEF 


4. Teopema 5. ITycms F codepocum HesolpoocdeHHblli KOHMUHYYM UAL, 
ABNAACh OUCKOHMUHYYMOM, Umeem KOHeUNbI OOxeam UU nonodKUMeAbHYTO 
axaaumuuyeckyto emKocmb. Tozda Onn atobo2eo PE A(F), ps0, moocno Hatimu 
makou anaemenm f€B(G), umo O;(~)+0. 

CaenactTsue 1. I]ycmp F umeem koneunolit o6xeam. Toeda cnpasednuea 
caedyrouan anomepHamuea: nubo B(G) ne codepxcum anemenmoe, OMmAULHOLX 
om ny”n, aubo B(G) naomuHo @ A(G) (6 Cmblcne paeHomepHoli cxOOuUmocmuU Ha 
Komnakmax, nenxcauux 6 G). 

CneyxctTBue 2. B ycaoeuax caedcmeus | au6o (2) ecmb Hopma na A(F), 
AUGO |\l¢ ||| = 0 npu szbom p&A(F). 

CneactBue 3. B ycaoguax caedcmeun 1 au6o %(F) naomno 6 £,(F), 
Auobo %(F) 3samknymo 6 £,(F). 

JlokazaTesIbcTBO TeopeMbl 3 OCHOBaHO Ha pe3yJbTaTax mm. 2 u 3 u Ha 
clenyrouleh OueBHyHOH siemMe. Ilyctb F—orpaHM4ueHHbIli JHMCKOHTHHYYM; 
X}— PyHKUMA, peryiapHad Ha F; }=£0 uw oOpatiaetca B HYb Ha F sub 


B TOUKAX Qj, Az,..., As; KPATHOCTb HYyJIA a; MycTb paBHa k;(j = 1, 2,..., 5s). 
Ecam §— perynapHaa wa F tbyHKuHA, MMelolllad B TOUKe Q; HYsb KpaTHO- 
CTH, He MeHbIUeH R; (j= 1, 2,..., 5s), TO Mo mO6omMy ¢>0 MoxHO HaliTH 
TakWe 3aMKHYTbIe MHOKecTBA Fy, Fo,..., Fy W YMCA Cy, Co,..., CN, ATO 


U Fe=F, Fe Fe =A $R), max | >) ce PA* (2) — & (2) | <2. Byece 
= 2 k=1 


[ME (z) = 0, 26 NE, 
(2), zE Fy. 


; * C. A. XaBuHcoH m06e3HO COObMLHA MHe, 4TO BCe (akKTbI, H3N0x%KeHHBIe BN. 3, 6nH 
HalifeHbl HM H3 HECKOJIbKO Jipyrux cooOpaxkenuit pauee. 
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| 


| 
 B saksioueHHe TNIpHHOWy HCKpeHHio1o OsarofapHocTh C, 3. XaBwucony, 
COBeTAaMH KOTOPOrO A PYKOBOACTBOBAICA MIpH HaNHCaHHH STO 3aMeTKH. 


Jlennurpackui rocyapcTBeHHbI yHHBepcHTer Tloctynua0 
uM. A. A. )Kqanosa 16 X 1959 
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Jloxxags Akayemum nayx CCCP 
1960. Tom 131, Ne 1 i 

: 

| 


MATEMATHKA 


C. f. XABHHCOH | 


OB ANMPOKCHMALHWH HA MHO)KECTBAX | 
AHAJIATHYUECKOA EMKOCTH HYJIb 


(I]pedcmasreno axademuxom B. H. Cuupnoceim 17 XI 1959) 


| 

[lycth G—npoussombHaa oOsacTb ¢ rpanuueli I, mpuuem oo 6G. Mor 
6y eM NMOMb30BaTLCA OMpeyeeHHAMM HM OOO3HAYeCHHAMM HallMX 3aMeTOK (:,7)a 

§ 1. V3 gpolicrpeHHprx BbipaxeHHli Aud aHanMTHueCKOl eMKOCTH IPH | 
TOMOWH pesysbTaToB pador (1,”) BbITeKaloT Cue AyIOve TeopeMb!, Kacarollnecs § 
allnpoKcuMalluu (:byHKUMH, 3afaHHbIX B OKpeCTHOcTH MHOxecTBa I’. : 

Teopema 1. EcauT umeem nyseeyto ananumuuyeckyto emxocme (Q(L)=0), | 
mo npu ecakom q>>1 umeem: OnA npouseoroHo2eo © >O0 natidemca maKxan 
oxpecmxocmb d mxoxecmea T: dT, umo Ona ecaKoti KoHeunoces3nolt o02a- | 
cmu DCG, eparuya Komopoti Tp cnpamasema u nonadaem e d, éoinoa- ' 
HAeMCA HeEpaeeHCmeo | 


inf ( l1+@@l|tds <e. (1) 
GEg(D) + 
~(co)=0, o’(co)=0 PD 


OOpamno, ecau npu HneKomopom g=q,->1 umeem mecmo npu smbom 
e > 0 nepasencmeo (1), mo Q(L) = 0. 

SameuaHHe. YtBepxjeHue TeopeMbl mph g=1 u q=2 no cyTH nena 
umeetca y Tapadeqaua (°), a mph g=1 eme u y Aupdopca (‘). 

Cneyxctsue. Ecau anmpokcumatuonnoe cBolicTso, onucanHoe B TeopeMe, | 
HMeeT Me€CTO IPH He€KOTOPOM q= qo >1, TO OHO BbINOJHACTCA HM Mp BCeX | 
qa 1. | 

YrpepxyenHe Teopempbl | moxKHO celigac Ke JONONHATD TaKHMM pesyJib- 
TaTaMH. | 

Teopema 2. Ilycmo Q([)=0 u qynkyusn F(z) anaaumuana na YL. 
dT erie G2". UAU .G 2; 

Tozda Onn stnboti nocaedoeamenbHocmu KOHeXYHOCEASHOLX OOAacMeti {Gp}, 
ucuepnolearoiuux G, CO CnpAMASemblmu epanuuamu Tl, umeem 


| 


lim= aint F (€) + » (€) |? ds = 0. 
100 GEEg (Gy) | | ( ) Fe #( ) | : (2) 
(00)=0 MG 


Teopema 3. ITycmo Q(T) =0 u L(T) < + 00 (J(T) —Oauna no Ten- 
Aeee Muoocecmea TV), a dynkyun F(z) Henpepoiena @ HeKomopoti okpecmuno- 
cmu V’. ITpu so6om q>1 eeinoanaemca pasercméo (2). 30eco {G,\ makas 
He, KAK U 6 meopeme 2, u, Kpome moeo, lim Oa. T,< + 00. 


HameTum jloKa3aTebcTBo Teopemp! 2. B cusy cCooTHOWeHHH 7BOlcTBeH- 
HocTH (°) HMeem: 


inf (iF O+e@at = sup Il fOFOa 3 
ne erences 


f(co)=0 
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| 4 

io = 1; Bemyyaeq=1 £%,(G,) = B(G,). Mycts q=2 wu (2) He BuI- 
MOMHACTCH. Brioupas H3 MNOCJIeAOBaTeIbHOCTH SKCTPEMAJIbHBIX JIA paBeH- 
cTBa (3) dyHKunli {f° (z)} paByomepHo cxogsmywca B G Kk dyHKUAH 


* (2) €E3({Gn}) nognocnenosatenbHocTb, Syfem uMeTb, uTO (POF (S) dt=-0 


| . ‘ DE 
(y — st060H KOHTyp, oxBaTEIBaomHii ‘T', Ha KoTopom F(z) eme anamuTHdHa) 


M, sHauHT, f"(z)5£0. Oro osHauaeT HeTpHBHabHOCTh Ksacca E3({Gn}), 
MIpOTHBOpeyalllyio B CHJy pesyibTaTOB u3 (1) ycnoBuio Q(T) =0. Cayyan 
q = 1 eme npoue. 

IIpu mpoussobHoM g > 1 9To paccyxeHHe He NPOXOAHT B TOM mecTe, 
re MBI CCbIIaeMCAH Ha HeTPHBMasbHOcTD Kslacca E, ({G,}), Oo B 3amerTKe (!) 
HaM yflasiocb YyCTaHOBHTb TPpHBHAaIbHOCTA E,({G,}), po>1, mpH ycnoBHH 
(0) =O snmp mpu ZononuHuTenbHOM ycnoBuH | (I) << + co. Ognako B 3TOM 
mocsleqHeM Cylyyae BMeCTO TeopeMbl 2 HMeeT MecTO GoJlee CHIbHOe yTBepxKJe- 
Hve Teopembl 3. JIA poKasaTebCTBa NocJeqHeli Hafo allMpoKCHMHpoBaTD 
Ha T dynkumto F(z) avanuruyueckoh dyHkuvet © (z) (3To BO3MOXKHO, Tak 
Kak I’ pctofy pa3spbiBHO H, 3HauHT, MpHMeHHMma Teopema M. A. JlappeHTpe- 
Ba (°)), a 3aTeM paccy2jlaTb KaK BBIILe. 

Bce mpuBefeHHple celyac TeOpeMbl MOXKHO (POPMYJIMPOBaTb HeCKOJIbKO 
uHaue, HalpHmep: 

Teopema 1’. ux mozo umo6e Q([)=0, neo6xodumo, umobor npu 
6CAKOM G1 u, Oocmamo4no, 4mobel npu HeKomopom q=qos>1 umearo 
Mecmo cCAaeOyrolwee ceoticmeo: Ona Atwob020 & >O0 mMooxcHO Hatimu OKpecmHocmo 
dcYV mak, «mo6e Ona ecakot o6bsacmu DCG c ezpanuyeti lp Cd cytwe- 
cmeosana payuonanbHan Opobs Rp (z) c noawocamu va T, Rp(c)=O0, 


Rp (co) =0, dan Komopoit 
[1+ Rp (6) |7ds <e. 


1) 

§ 2. UccnefopaHve 9kKCTpeMaJbHBIX MpoOseM C ONOMHHTebHbIMH ycuo- 

‘BUAMH IIPHBeO Hac K HOBOMY MOAXOAy K NOHATHIO aHasIHTHYeCKOM EMKOCTH, 
KOTOPbIHM MbI celituac H H3JI02%KMM. 
JIemma. J]ycmp I'—nexomopolti Komnaxm; ¢,(9),..-, on(9), BC) — 
Henpepolenwe dyxnKuyuu na T (Komnaekcnosnaunole); Bx — cogokynnocmb KOM- 
naeKcnolx mep w.(e) 3adaHHolx Ha OopeancecKux nodmNoocecmeax Tu ydos.ze- 
MBOPHOWUX YCAOBUAM 


Videl<K; [lo @de|<s, v=... (4) 
Pr r 
K, &,-.-, 82 —3Q0QHNble HEOMpuYyaMeAbHble 4UCAA. 
Toz0a 
max oo du| = min [ Kmax| @ (¢) + » Ny (| + >» | v1. (5) 
pEB K fr River An cer yv=1 veal 


TloKasaTebcTBo 93TOH JIEMMbI TOyYeHO TIpH OMOMIH Tak Ha3biBaeMbIxX 
JICEMM J[BOMCTBEHHOCTH (pyHKI\MOHAaJIbHOrO aHausa. : 

‘Teopema 4. ITycmo gynxyua F (z)€£E,({Gn}) ({Gn}— Kak 6 meope- 
max 2 u 3); D(z) anaaumuuna na T 

Tozda npu ecex Oocmamouno Oonrowux K>O0O umeem mecmo pasexcmeo 


sup |F QF) OO a| = 


(Bo% 
n ie n 
= int | K max @ (C) + ES + SSF |] (6) 
{4}CG cer v=1 ” v=1 = 


{Ay} 


| 


Baap, B uacTHocTu, B dopmyse (6) D(z)=1, monyyaem: npu ie 


F (z) GE; ({Gn}), F (co) = 1, u docmamouno 6onasuom K > 0 
n n | 
r 
ebts y 
=e inf + DIF @) i] Ol 
euP ig (a4) [K ‘er v Ze Tee 2 | i 


{Ay} | 


Ecau 1(T) < + 00, mo 6 npedoidywuyux popmyaax (6) u (7) ModcHO e3Amb— 
F(z) =1. 
: Le henc Mbl He H3/laraeM 3/eCb NOJHOCTbIO; yKaxKeM JIMIIb, ITO 
OHO O6agHpyeTcd Ha mpefbiqyueH semMMe H BOSMOXKHOCTH AA sm000i 
f (z) € B1(G), f (cc) =0, mpemctaBnenua: 
du 


FO) F (e) = Vee ay (8) 
Tt 


rye .(e) —HekoTopaa Mepa, 3ayaHHad Ha I’, mpHuem \ldul<K u K 3aBH- 
18} 
CHT yuuIb oT F(z). IIpeacrapnenuve (8) OKasbIBaeTCA MpH MOMOULM TeopeMbI 
Panoua 0 nocmemopaTembHocTax Mep. M3 Teopembl 4 MOXHO MO/YUHTD: 
Teopema 5. JIaa moeo umobe Q(T) =0, neo6xodumo u 6 cayuae 
L(T) << +c docmamouno, «mobo Orn atobo2zo = >0 HaWwauce mMaKue mouKu | 
Qe wey Gn © Git 4UCna hy, Se 2, Any UO {| 


n N nm 
max|1+ e|<e, Disl<e. (9) 
cer a v 7 

Woka3ateapcetTso. Ecan Q(L)=0, to L(z)=1 (?). Ho seerza 
L (2)€E,({Ga}), u us (7) c F(z) =L(z)=1 cnenyet (9). Ecau srimonue- | 
Ho (9) n 1([) < + 0, To us (7) c F(z) =1 caenyer Q(T) =0. 

C ucnombsopaHvem Teopempt M. A. Jlappeutbesa (*) u dopmyspt (6) 
nosyyaeTca ; 

Teopema 6. Ecau Q(T) =0 u WY (z) nenpepolena na I, mo Oan ato6o- 
20 © >0 natidymca mouKu a4,...,An@G u wucaa dy,..., dn, OAA KOMOpoLxX 


n I 


Xd 
= |<, Seis 


a 
¥ 1 


1 
max | aig 
\ cer ib 
/ 

SaMeuanne. PesyabraTel, OTMMIAIOWIMeCA OT MpMBeMeHHbIX B § 2 HUD. 
opMoH U3JoxwennA, OpluIM HaleHbl (M3 HECKOJIbKO Apyrux cooOpaxkenHuii) 
H€3aBHCHMO OT Me€HA HM MOUTH OJHOBpeMeHHO CO MHOH Takxe B. II. Xasu- 
HbIM. OO STOM MHe CTaJIO H3BeECTHO H3 mHOOeSHBIX coodimeHui B. II. Xapuna. 

Mockosckhit HH2KCHEPHO-CTPOHTebHbIM = HHCTHTYT Tloctynuao 

uM. B. B. KytOpruesa 11 XI 1959 
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ALokrxann Akanemun nayx CCCP 
; 1960. Tom 131, Ne 1 


CFHIPOMEXAHHKA 


r. M. BAM-3EJIMKOBHY 


ABYOKEHHE OCECHMMETPH4YHOH CTPYM TA3A C MAJION 
MIPOBOJMMOCTbIO B OCECHMMETPHUHOM MATHHTHOM MOJIE 


-(I]pedcmaeaeno axademuxom JI. H. Cedoseim 12 XI 1959) 


PaccMOTpHM OCeCHMMeTpH4uHOe JBHXKeHHe C2KHMaeMOro, COBepleHHOrO, 
NPOBOAAWerO rasa B OCECHMMeTPHYHOM MarHuTHOM Mose. BasKkoctTbio u Ten0- 
TIPOBOAHOCTbIO rasa OyfeM ipeHeOperatb, a KosPHUKeHT MpOBOMMOCTH rasa 
CUHTaTb MOCTOAHHOH BesMuHHOM. IIpeanooxuM Take, 4TO ras B CpeqHeM 
HeliTpasleH HM 9JleKTpHuecKoe Mowe oTcyTcTByeT. BBezemM WHIMHApHyecKue KoOp- 


~ 


WuHaTbI (2, 7), HallpaBuB OCb Z NO OCH CHMMeTpHu HM OOo3HaUMB Yepes r pac- 
CTOAHHe OT OCH CHMMeTDHH. 

Ilpu cyenaHHbix mpesmosoxeHHAX ypaBHeHUA THAposMHaMAKH MOryT OBITD 
3allMcaHbl B CylefywulemM Se3pa3MepHOM BuJe: 
ypaBHeHve Hepa3pbiBHOCTH 


| “S (oro,) + $y (ore) = 0; (1) 
| ypaBHeHve [BH KeHHA 
pur es + pUz oe we == Of, (021, — 0-H); (2) 
per = + (02 32 + P= — 8H, (ve, — orHl,); (3) 
ypaBHeHMe MpuToKa Tera 
calor oe + vz se) — : (0, 2 + 0,36) = 6(0,H,—v,H,)? . 


Smecb r HU 2 — Oe3pa3MepHble KOOPAMHATHI, OTHECeHHbIe K XapakTepHOMy JIMHel- 


“HOMy pasMepy a; p—Oe3pa3MepHad MVIOTHOCTbh, OTHeCeHHaA K XapakTepHoli 


TWIOTHOCTH fo); Ur H Vz2—MpOeKUMH CKOPOCTH Ha OCH fH Z, OTHECeHHbIC K Vo); 
p —laBsleHve, [eseHHOe Ha XapakTepHblli CKOPOCTHOM Hanlop Poo co) estat 
TIpOeKUMH BeKTOpa HalpsA2KeHHOCTH MarHuTHOrO Toad H Ha OcH Zz H Tr, OTHe- 
CeHHbIe K XaPaKTepHOH HallpxxKeHHOCTH MarHUTHOrO MONA Hoy; x — OTHOUIeHHe 
TerimoemKocTeli u 5 — Oespa3MepHbI Napametp, paBHBli 5 = Gian CoV ae 
re o — KosPuWneHT MpOBOAMMOCTH HM C—CKOpOCTb CBeTa B IYCTOTe. 

_B caygae ycTaHOBuBlueroca MBMKeHHA HeBA3KOTO, HeTeMMONpOBOAHOrO 
raga MIpH OTCyTCTBHM OObeMHOTO 3apsfa M SNIeKTPHYECKOTO MOA ypaBHeHUA 
JIBMXKeHUA WU IPHTOKa Telia UMeIOT OHH NepBbl MHTerpadl — MHTerpas dHep- 
TH, KOTOPbI B pacCMaTpHBaeMOM CJlyyae 3allMIleTCH TaK: 


2 2 
0, + Uz x p 


ST 5 const, (4) 


Pyle KOHCTaHTa MOxeT ObITb PasIHYHOM MIA pasHBIX JIMHMM TOKa. QTM coorT- 
HOUICHHEM MO2KHO IIQJIb30BaTbCA BMeCTO ypaBHeHHA MpHTOoKa Telia. 


4T 


K cucteme ypaBHenvii rHa{poqMHaMHKH CJleqyeT MpHCOCAMHHTh ypaBHeHHA 


jel 


MarHHTHOrO Toa (cM., HampHMep, (*)), KOTOpble NpH CfesaHHBIX BbIIMe NPel- — 


HOJIOXKCHUAX MPHHUMaIoT POpMy 
y2 
rot H = 4x3“ (vH], divH =0. (5) 
0 


rae v 4 H—sextTopbl CKOpOcTH H HallpAXeCHHOCTH MarHHTHOO MOA, OTHE- 
C@HHbIe COOTBETCTBEHHO K Voy H Hop. 

Ec MpoBOAMMOCTb fa3a Masia HM MarHuTHOe Nose He OYeHb CHJIbHOe, 
to § Majlo MO cpaBHeHHIo c equHHueH. Tak, HampwMep, Aa pTyTH mpu 
XapakTepHoMm lMHeHHOM pasMepe @=10 cm u V,,~10 M/cek: mpu 
Hp ~ 5CO rayec 8~ 2-107; np Hog ~ 5000 rayce 6~0,2. IIpeanonoxum 
TakKe, UTO NapaMeTP fo9Voo/ Hoo NOpAAKa CAMHHUbI HIM MeHble (T. e. ped- 
NlOJOXKHM, YO CKOPOCTH ra3a He OYe€Hb BesHKH). B sTOM CyY¥ae MO%KHO pa3- 
JIOKUTb BCe HCKOMbI€ BeHYHHbI B PALbI NO CTeMeHAM MaJioro MapaMerpa 8: 


Up =Vp tUnd+..., Uz2= Un tnd +..-, P= Pot P92 bs (6) 
b= Pps ae ey A, = Aa» + Aas eye A, = Hy + Apydbt+..:. 


Korya IpoBo2HMOCTb ¢ fa3a WIM KUAKOCTH paBHa HyJ10, To 6 = 0. B 9T0m 
clyyae HeT B3aHMOJeHCTBUA Me2KAY JBH2KYUIMMCA ra30M H MarHHTHbIM MOJIeM. 
‘CHEMOBAaTEJIbHO, Uo, Uz0, Por Po — 3HAYCHHA NapaMeTpoB raga 6e3 yyeTa BJIMA- 


HHA MarHuTHoro noun, a H,. XH Hz— 3Ha4eHHA KOMMOHEHT 3aaHHOrO BHeLI- — 


HerO MarHHTHOrO Noa 6e3 yueTa OOaBOUHLIX MAFHHTHBIX NOJieH, BOSHHKAIOWMX 

BCJIEACTBHE B3aMMOJeHCTBHA JBUKYyWerocA ra3a H MarHHTHOrO MOA. 
BenuunHbl U;;, Uz; HW T. J. NO3BOAIOT B TNepBoM npHOmM2xKeHHH y4decTb 

BJIMAHHe MarHHTHOTO MOA Ha JBM2xKeHHe ra3a. IlofctaBnaa BbIpaxeHHA (6) 


B ypaBHeHua (1) —(4) H NpHpaBHHBaaA KoOSDHUHeHTHI MPH OMMHAKOBEIX 


cTeneHax 6, NOJYYHM JIA YIeHOB HyeBoro NopsAfKa OObIUHbIe ypaBHeHuA 
THApOAMHaMHKH, JIA WIeHOB MepBoro NOpAyKa MONYYHM CHCTeMy JIMHeMHbIX 
HEOJHOPOAHBIX YpaBHeHHH, MpHyem KoosdpPuUweHTbL! B HHX OyAyT dyHKUMH 
BeJIHYHH HYyJIeBOro NopsaKa. CyllecTBeHHO, 4TO B BbIpaxKeHHe MArHUTHbIX CHI 
B YypaBHeHHAX JIA BeJIMYMH NMepBoro NopsyKa BOHAYT TOMbKO Hz UH Ayo. 
TaKuM O0pa30M, BeIHUHHbI NepBoro NOpAKa MOXKHO HaXOJUTb, CUHTAA Mar- 
HHTHOe T1O/le 3aaHHbIM, He 3aBHCAULMM OT J[BHXKeHMA Laga. 

PaccMOTpHM MofpoOnee TOT uacTHbI cmyuall, Korga B OTCYTCTBHe MarHuT- 
HOrO TOA TBUKeHHe asa NpefcTaBAeT COOOM TeYeHve WHIHHApHYecKOH cTpyu 
pafuyca 7) B MpOCTpaHCTBe C TIOCTOAHHbIM JaBJICHHEM Poy, IPHYeCM CKOPOCTb 
CTpyM NMOCTOAHHA H paBHa Vog, A MJIOTHOCTh foo. 

B sTom cay4ae v=1, VU, =0, py=const, pp=1, M ypaBHeHuA qaA 
BeJHUHH MepBoro NpHONWKeHHA MPHHUMAIOT BUT: 


ori Me si oe ees ehh =) 
Or r 027 O28 ae Re 
Ov (6) 
ae = = Ayo 1a bes 
: (7) 
Uy Op, f 
Oz “| eine rs 


Vain —4 (P1 — Poi) = 9. 


HckoMble BeJIMUHHbI LOJKHbI YAOBNeTBOPATD, OYBHAHO, ceyIONUM rpa- 
HHUHBIM YCJIOBHAM. 


Tak Kak IIpH Z = — oo lapaMeTpbl MOTOKa NOCTOAHHbI PaBHbl HapaMet- 
paM HeBO3MYIILCHHOrO NOTOKAa, TO 


NpH z= — oo V2 = 10, 07 = 0, - pr = 0, 5 = 0. (8) 
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a 


Ha rpanuile crpyH npw r=/rp MaBleHve MOCTOAHHO Hu, cmeqOBaTeNbHO, 
1= 0. Tak Kak rpp CAMO MOXET ObITh NpescTaBeHO B BYE 


Trp =) + Ofppit..., 


9 € TOYUHOCTHIO AO YWieHOB NopaAyKa 6° BEINOHeHHA ycOBHA p, = 0 MO2xKHO 
BOOKATS He IPH F=7;,, a Up r=*s,, Tr e. 


HpW f == 7, pi =0. (9) 


| Vuterpupya Tperbe ypaBnenue cuctempt (7) c ucnomb30BaHHeM rpaHHyHoro 
ICNOBHA (8), MOXKHO BbIpPasHTb W3 HeTO H M3 HHTerpasia SHEPrHuu fp, H Pi 
#ePe3 Vz: "teal 


oie ee \ Hi, dz, 9, = — M2,0,, —»M2, | AZ, dz, (10) 


pean 


© Moo = Poo Vo0 / *Poo — KBapaT uucna M HesosmyulenHoro notToKa. 
Vckmouaa 43 epBblx AByX ypaBHenuli (7) p, 4 p;, NomyuuM 


Ov v (6F4) 
ae ae = Fe (1 Ss Moo) eee = xMoo Heo; 
au du ° OH? (11) 
= Hala t \ aie 
—oo 


Jlerko BHJeTb, YTO pellieHHe 3aauH MO2KeT ObITb CBEeHO K HHTerpHpo- 
aHMio Cyleflyroulero iMHeHHOoro )§6yuddepeHuMambHOrO §=ypaBHeHHA BTOporo 
ops aKa: 


Co,, Gales : GE 
an ap pn (iM) a ae 


0 (6) (6) 
= (1 — MB) [55 (Aro Ha) + 5p Hio| + Min 5 Hho. (12) 


[paHu4uHbIMHA yCJOBHAMM JIA PYHKWMM UY, OYAYT: 


| IpH z= — oo On 0: 

| vu, Uv 

| Ss 1 Ll Meter rile _— 2 2 

HocsemHee ycsopve loslydaetca H3 yCNOBHA py =O Mp r=Try UM ypaBue- 


uit (10) u (11). 
| QTO ypaBHeHue JierKO WHTerpupyeTcsA B CJlyuae M,) = 1. Ero pemenuem, 
JOBNETBOPAIOULUM TpaHH4HEIM ycoBusAM, OyJeT 


a 
% 2 
On = “| His dr. 
0 


V3 ypapnenuit (11) 4 rpaHwunpix ycuoBuH Momyaaem 
To Zz 


Ca ie aH? 
72 
dn = —x\S\r adr + \ Hi Hao dr — \ ro ar. 
r 0 r mo 


lala vz, mo d@opmysam (10), ompeyenuM p; H P1- 

B o6mem cmyyae oTbIcKaHve TOUHOrO pellleHHa ypaBHeHHA (12) 3aTpya- 
UTeIbHO, MOSTOMY paCCMOTpHM TloApoouee CJlyyal TOHKOM CTPYH, Kora pawuyc 
TpyH Mad 10 CpaBHeHHIO C XapaKTePHbIM JIMHCHHbIM PaSMCpoM 4, T. C. Fo 
aio TO cpaBHenuio c equHuuel. PasioxMM Up, H Vz B PAAbI MO CTeIeCHAM I. 


co © ; 
Oba = Dh Orie (2) fi, Un yi Vzii (2) re 
i=0 Ua) 
Sakaz Ne 7 es 


TIpegnono2KuM, UTO MarHUTHOe Tole He HMeeT ocoGeHHocTeH Ha Wes ci 
meTpuu. Tak Kak H;) H Hz YHOBETBOPAIOT ypaBHCHHAM rot H)»= 0 u div H)=9, 
TO MOXKHO NOKa3aTb, YTO OHM MOFyT ObITb MpeACTaBJeHbl B BUC 
(2n-++1) ce ee 8 aa 
- as pt Ha a saa ae 
! | a 


Ayo =a >} (a= ae g2n+ 


n=0 


s/EsSe Soteerie Ys 


rye 9 (z) —UpovsBoubHad (PyHKIMA, ABJIAIOWAACH, OYEBHAHO, SHAYCHHeM Hae 
Ha ocu cuMMetpuu. IlogcTraBlaa pa3iox%KeHHA B PAABI Ur, Va, H, 4 Hem 
B ypapHenua (11) w NpHpaBHuBaa Kos PHIMeHTH! Np OMMHAKOBbIX CTCNCHAX ry 
TOJYYHM CHCTeMy YpaBHeHHli, NOSBOJAIONIAX BbIPaSHTb Urjj M Uz Wepes OANY™ 
TIPOWSBOJIbHY!0 (yHKUMIO Z, KOTOpad olpesemAeTCA U3 rpaHuyHoro yCuOByaay 
Tipofenap BbikJaqKu, HalpwMep, C TOYHOCTHIO NO WIeHOB MOpAyKa ro, HMCCM 


2 


1—M P {= Mee ee 
eh . ° (924 oo" ir —( 7 2° pep alee 


z Zz 
8 / Ww 
v.=1—4[( | g?dz) r+ (| Pp dz) (r5—1°)|. 
—0o —0o 
Ilo dopmyam (10) merKo MoryT ObITb HalieHbI P; Hi 3. 
@opMa cTpyH MOxeT ObITb OMpeseseHa U3 YCIOBMA COXpaHeHHA pacxowa — 
yepes cTpy1o. B Oespa3MepHbIX TepeMeHHHIX 9TO YCJIOBMe 3allMilleTCA cneAy- — 
FOULHM OOpasoM: 
Trp 
le \ rpvzdr. 
0 
V3 Hero c TOUHOCTHIO JO YeHOB NopayKa ro HaxouM: 
3r? ° re 
rep = 73 {1 +P] — Mio) | (29°? + 9") de + MG. | @?az|t. 
hs ee 
PaccmoTpuM (popMy CTpyH Jia KOHKpeTHOrO MarHuTHOTO MOA, CO3,aHHOrO 


KPyFOBbIM TOKOM paflHyca a, pacMovioxKeHHBIM B ceyeHHH z=0. B 9T0M 
cayyae (cM., Hampumep, (*)) 


Hy = Hy) (1 + ayes p(z)=(l+ ee 


Ecau oGosHauuts As = 8 (rip — 79) / Srp, TO serKO BBINMCIMTb, 4TO Mpo- 
usBoqnad As oOpaliaetcA B HYJb MpH Z=--oo uw mpu z=+2, rye 


} 
pits V 1p 
10 + (3x — 10) M2,” 


Orcioja Jerko Halitu, uro mpu M,, <1 crpya pacumpsetca or z= — co 
NO Z=—Z), 3aTeEM CyKaeTCA Mey 3HaYeHHAMH — Z) H Z, MH CHOBa pac- 
WHpsAeTcA MEKLY Z—= 2, UW Z=-+ oo. 

TIpa My) > 1 Bo3Mox%xKHbI 2Ba cayuaa: 


1. 38> 10 w My >1 mo6oe umm 3x< 104 1<M,<V10/(10 3»). 


B 9TMX culyyaaxX CTpya paciumpsetca or z= —oco Jo z=-+ 00 (Z) MHHMOe). 
2. 3x< 10, M,, > V 10/(10— 3x). pu stom crpys cy2Kaerca mexay 
e=—e H2>=—Z, pacillupseTcH MpH —2Z,<2Z2< 2, WH CHOBa CymaetTces 
HPH 2 > Zp. 
Ilocrynuao 
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MATEMATHYECKAA ©H3HKA 


JI. C.” MASH 


(METOJ, UHMCJIEHHOrO PEWEHHA W YACJIEHHOrO AHAJIH3A 
[PEWIEHHM OQHOPOJHbIX CHCTEM JIMHEMHbIX 
AJIFEBPAMYECKHX YPABHEHHMHM OBIIEFO BUA 


(I]pedcmasaexo axademuxom H. B. O6peumosoim 14 XI 1959) 


_ UncienHoe pemenve oHOpOHHIX CHCTeM MHEHHBIX alre6panuecKux ypaB- 
¢€HHH, HMEIOWMX B MaTPHYHOM 3anucu Bul 


(A—+B)X =0, (1) 


ne A u B—wnatpuubi n-ro nopsyKa; X —cTonOuoBasa MaTpHila Cc n 9dulemeH- 
aMM; A— 4HCIO, OCOOeHHO 3aTPYAHHTeMbHO, Kora OGe MaTpuun A u B apsa- 
bTCA ocoOeHHbIMH. M3naraempl HuxKe MeTO MpurofleH Kak B CJIyYae Heoco- 
eCHHBIX MaTpuu A u B, Tak HB CLYYaAX, Kora OfHa M3 HUX uM Oe OLHOBpe- 
(€HHO SABJIAIOTCA OCOOCHHBIMH. 
_ Mero cocTrouT B MocueqoOBaTesIbHOM TPHMeHeEHHH CJelyoulux onepalni: 
1) uncnteHHom pemeHuu ypaBHenua (1) DpH OMHOM KakKoOM-sHO0 3Ha- 
si KOPHA BeEKOBOrO ypaBHeHHs 
| A —2B| = 0; (2) 

2) mepexofle K ypaBHeHHiIo | + ow 

(AM — 2B) X’ = 0 (3) 


mMatpuuamu A@® u BC) (n — 1)-ro mopsqKa, KOTopoe HMeeT pelmleHHA Mpu 

2x »Ke 3HaueHHAX A, YTO HM YpaBHeHne (1); . 

3) mepexofle oT 4uCIeHHOrO pewieHua ypaBHeHusA (3),) OTBeYaIOMero KOPHIO 

KOBOrO YpaBHeHHA erwin’. vraspel 

| [AM —2xB| = 0, (4) 

COOTBETCTBYIONIEMY pelleHuiO ypaBHeHua (1). fe 

| Tlonwxenue nopaaKa MaTpull B ypaBHenun (1) mpousBo_uTca Jo Tex mop, 

oKa OH He CTaHeT paBHbiM 2. Jia uncneHHoro pemweHua ypaBHeHua (1) npH 

HOM KaKOM-TO 3Ha4eHHH KOPHA YpaBHeHHa (2) MOKHO BOCMOMb3OBaTbLCA 

T€pallHOHHbIM MeTOJOM aBTopa (’,”). ; 
Tlonm2kenve nopaqKa MaTpH_B, ypaBHeHuaAx Bua (1) OcHOBaHO Ha_cue- 

VIOWUX COoOpaxKeHUAX. 

Y paBHenue 


_PAR— PBR] = 0, (5) 
ne A u B—matpuup ypasHenua (1);"P u R— nponspombuple HeocobenHple 
ATPHIbI N-roO MopayKka — MMelIOT Te 2Ke KOPHH, YTO H ypaBHeHue (2). Jlanee, 
puenue X ypapnenua 

(PAR — PBR) X’=0 (6) 


BAZAHO C COOTBETCTBYIOIUMM pellieHHeM X® ypasuenus (1) cootHomenvem 


x” ft Rs (7) 
4* of 


q 

(Ques (0) (0), am 

ByyeM cuuTaTb 6e3 orpaHiyeHHa OONLHOCTH, TO A =) Xie. 5 een ni 
ONHO H3 pellieHHH ypaBHeHua (1), COOTBeETCTBYIOULMX KOPHIO hy YpasHeHua (2). , 
a BBINOJIHAeTCA, 

Torga, monaraa, uro BX*’=£0 (aTO Mpetmosomenve Beery ; 


ecu |B|=+0), M BbiOpaB MaTpHubt Ru P B Buse 


4 OO ee x0 4 QO an8 
DS Bec Oj 420 — 20) a Om 
Ru ONT ON GeO pilin ag . 

gods On Opened amo 0) One ean 
8 0 0 0 | 
rye 2)” (i = 2, 3,..., n) — 9eMeHTEI CTOJOMOBOH MaTpUuLEI Z = (16 20, Ze 
OlpesesIAeMOH COOTHOLIECHHEM 
BXO 227 BXe) (8) 


(BX), — nepspii onement BX, nomyuuM cucTeMy ypaBHeHHii, coorserT- 
CTBY!OILyIO ypaBHeHuio (6), B Buse 


(OS d) (Bx), : 4 + (Qi2-— dO») oe +...+(@ia— Nn) Xn = (5 


0.x + (aD — 00D) xo +... + (af? — OQ) xn = 0, @). 
0+ x4 + (ai — Ong) X2 +... + (Qin — NORn) Xn = 0, 


rye 
af? =(APR);; = ai; —20 aj, 65 = (PBR) i; = 6); — 2 by; (10) 
(Hj = ean eee are 


Tak Kak KOpHH ypaBHenul (5) u (2) coBmayaloT, TO OCTaJIbHbIe KOPHH 
ypaBHeHuaA (2) ABJIAIOTCA KOPHAMM ypabHeHu# (4), B KOTOPOM 9JIEMCHTHI 


matpay A™ = |a}? | wu B® = |o{P| onpenensiotea coorHomenusmu (10). 
Ecau X = ee IO ree sx peulenHe ypaBHeHua (3), oTBeuaroujee 
KOpHIO 4; ypapHennii (4), (5) u (2), Tro X% = cxf", x", x’) ¢ 


n 

> (a; — A; 6,,) x19 
j=2 

i) a (11) 

(A; —,) (BX), 

COOTBeTCTBylollee pelllenve ypaBHeHua (6). Jina nonyyenua pemenna XM 

ypaBHeHva (1), orBeuaiollero KopHio }; ypaBHenua (2), ocTaeTcAd sub 

BOCHOJbSOBaTECA ChOpMyJiou (7), KOTOpad JlaeT B pasBepHyToM Buse 


(2) (, (2) (2) 0 
i) Se ee xd en eae By tery (12) 
Ecam 4, —/-KparTupiii kopeHb ypaBHenua (2) uM u3BecTHBI BCe m JMHeLinO 


Hesapucumblx pemennli X°, X®,..., XY) yoapuenua (1), COOTBETCTBYIO- 


MMX eMy, TO Nepexola K ypaBHeHulo (3) NpH nomoutu, Hanpumep, X, cne- 
AyeT, KpoMe Toro, HaHTH Bce m—1 sMMHeHHO He3aBMCHMbIX pelieHuli ypaB- , 


HeHHA (3), COOTBETCTBYIONIMX STOMY KOPH!O, BOCIIOJIbS3OBaBLUUCb OUeCBHJIHbIM 
COOTHOLMeCHHEM 


XORTK OTS es Waeat (13) 


M oTOpacbipad MepBplii SneMeHT B KaxKOl U3 NOJIYYCHHBIX MaTPHIL Kee. 
Gy 


V3 Buya Matpuubt R ppiteKaeT, uTO 


Bey eg ee lO (Oia 28s v5 ee at sO paren) em de 


IIpu moMomM ofHoro 3 MOulyYeHHbIX Takum O6pasom pelleHuii ypaBHe- 
Hua (3), COOTBETCTBYIOUIMX hy, MOXKHO TOHH3UTb TopayoK mMatpuy A“? n BY 
JH, MpOt0M%KaX STOT MIpolecc, UPHliTH B KOHIe KOHIOB K ypaBHeHMio BHza (1) 
© MaTpHuamad Au B (n—m)-ro nopsdKa. 

| Ecau m=1, to nonyuenHoe ypapuenue puja (2) (n—l)-li crenenu yxe 
He HMeeT KopHa h,. Ecum xe m<l, To ToswyuatwulMeca B JabHeliwiem pe- 
|eHHA «yKOPOYCHHEIX» YpaBHeHMi Bua (3), COOTBETCTBYIOINIMX KOPHIO }y, 
WHauMHad C pelleHisl ypaBHeHHA C MaTpHIlaMH opaykKa n—m, cwenyer, 
OUeBHIHO, OTOPOCHTb NocJie HCHOMb3OBaHUA UX JIA MOHMKeHMA cTereHH 
}BEKOBOTO YpaBHeHHA. 

Ecau paur A papen r<n, no |B/*~0, to },=0 sapasetca no Kpalinent 
iMepe (f—/)-KpaTHbIM KOPpHeM ypaBHeHHa (2), 4TO NO3BONAeT MpM NOMOIU 
(OMMCAHHOrO BbIlIe Mpolwecca NOHH3HTb MopazoKk Matpuy A u B nan—r. 
{Ecnu panr B papen r<n, wo |A|=40, To nogcTranopKoH = 1/u ator 
icyuaH CBOJMTCA K Tpeypiyyitemy. 

Ecam |A|=0 u |B|=0, To moryT BOSHHKHYTb TpH csy4aa. 

1. Matpuna X, YOBJCTBOPAIONad yYpaBHeHHIO 


AX =, (15) 


He yJOBJIeTBOpseT ypaBHeHHIo 
Bx =.03 (16) 


2. Marpuna X ynrosnetBopser ypapuenusam (15) uv (16), Ho Matpuna Y®, 
YAOBeTBOPAIONLAA YPaBHeHHIO C TPaHCHOHMpoBaHHol maTpULeli 


AY =0, (17) 


He YNOBNeTBOpAeT yPaBHeHHIO 


| 
| 


BY =0. (18) 


3. Marpuna X ynopnetsopser ypaBHenuam (15) u (16), a matpuua 
Y® — ypapuenusm (17) u (18). 
_ B nepsom cayuae X ynosnersopseT ypapHenuio (1) mpw A=O0, a Tax 
kak BX®=-0, To MoxHO NOHM3NTb NopsyoK Matpuyl A u B yKasaHHbiM 
BbILe CMOcooom. 

Bo BTopoM cu1yuae Y ynopneTBopseT ypaBHeHHIO 


(A — 2B) Y =0 (19) 


mpw }=0. Tak Kak DpH 93TOM BY” £0, TO MOXKHO TOHH3HTb NMopsAOK 
matpun A u B, nonp3syacb mpexkHuM crocobo. 

B TpeTbem culyyae JIA MOHMKeEHHA NOpAAKa MATPULL A u B wyXHO JIMINb 
BbIVepKHYTb, HallpHMep, WepBy!lo CTpOKy HM TlepBbIl cTom6el, STHX MaTpHI. 
Jlia nomyyenua peenua ypapHenua (1) 43 pellleHHa NOCTpocHHOrO TakHM 
o6pa30M yKOpoueHHoro ypaBHeHHa CuleAyeT B 9TOM CJlydae JIMINb JONOJHATS 


MlocleyHee (pelieHue) 3HaueHHeM x; = 0. 
Ecan r—mMenbuui u3 panrop Au B, To, NOMb3yACb U3JIOXXCHHBIMM BBILLUe 


Coo6paxKeHHAMH, MOXKHO 6e3 Tpya NOHH3HTb NOPAAOK MaTpUIL Au Brant 
YpaBHenve, oMpemeAloMee NPOM3SBOAHbIC gro6oro (k-ro) mopsayKa oT ); 
mx”, YNOBNETBOP AIONUX ypaBHeHnio (1), mo moObIM NapameTpaM fy, fo,..., tp, 
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oT KOTOpBIX 3aBHcaT MaTpHub! A u B (eciM TONbKO STH MaTPHIbl HMCIOT 
BCe HyKHble IPpOHSBOAHbIe NO STAM llapamMeTpaM), HMeeT BH 


F Rk . 
wae aae ee eee (20) 
—— SS en Le. , peees ) 
(A—};B) dt, Of, aan Oty BX Gf ot, ae aay Pltys taynne te) # 


(@) @) —cTon6uonad MaTpuna 
rye fe) een = (iene th)? [ (type p)os tees teres thn ) sa p 7 
onpelleineMasd peKyppeHTHBIMH COOTHOMIeHMAMH 


iG DE as teu) te (2 ee. a get x 
Pen te) = Ot, Oi, 0°) 017 Ommaney 
; j k— k—1 

(eu Pilea 2 7. ee 
TR ITNGEy 201 pin, Ole © TOU NLOE Pot Ohm Wor; 


@ (Cane OF) () 


Ymuuoxaa (20) cepa Ha CTPOuHy!IO MaTPHLLy Y, tTpacrionupoBanHy1o” kK 


matpuue Y = (1, yf’,..., yn), YyoBnerBopstomel ypaBHenmio (19) mpH - 
A=; NowyyHM caelyioulyio ysoonyto opMywJy AIA BbIMMCJIeHHA TOJbKO 
O°n, / Ot, ... Ot, B Cy4ae, Korfa h; — KoHeuHbIli MpocToH KopeHb ypaBHeHua (2): ; 
oP. y) -) : 
pes Ol, YV) Bx | 
Jina peraucnenua xe 0”); /0t,..+Ote u Ox ore ..Otp B 9ITOM Cay4ae + 
ylo6Hee nob30BaTEbca PopMys1aMu | 


k (/) (Z)’ wkt)—1 ¢(2)0 
ork, Fe eta VT eee) (23) 
d,7..0%  pxO@peryo tn) = 
af Xie faerie yo. foe wil wo B x” a iS (24) | 
Oreo? a (eee) oto Oh enorpe i 
| 


fh 1 
NoywarouuMucd u3 ypaBHenua (19) B npegnonoxenun,ato O°x” / At,....0f,=0. | 

B dopmysax (23) u (24) B,—neppasa crpoka mMatpuunt B; B,— npamo- 
yrOuIbHadA MaTpiilla, Nosyuaioljasca OTOpacbiBaHveM NepBok cTpoKu MaTpuubl B; — 


; -_ 
fer..., tg) — CTOMOWOBaa MaTpHla C 93JIeEMeHTaMH Pepces tay; (j= 24.9, 


‘a 

vi" =a’ — rb! — cTpouHad MaTpuia c asnementamu v!” =0,;—),b1 (j= 2, 3,....1) 5m 
Ve 1B MaTpuia (n — 1)-ro nopsyKa c 3/eMeHTaMH wy) = Apj — 
— hibp; (Li). SP A O15 ; 
IIpm pelwienum ypaBaenua (1) no MeTony uTepauuu aptopa (1, 2) pacueT-— 


(@) | (2) (2) (41 g(2) 0 @)—1 (2) 
0s Ug 52 Ui) Ce aK ae Fit .t,) HW BX. Beraucsenve 


peees 


MpousBoxHHIx oT k; u X” moxKHO UpousBOAUTb, HCxXonA U3 TOFO yKopoueH- — 
HOrO ypaBHeHHA, KOTOPOe NOcCAyKUNO WIA BHIUMCNeHUA Ay. j 
Bce HanucaHHble BbILe (OpMYbI U BLIYMCIeHHA 10 HUM COOTBETCTBYIONLHM 


o0pa30mM ynpomlarotes, ecaH Matpuunt A u B apasawrTcs CHMMe€TpHyeCKHMH © 
yuu ecmw B= EF, 


MucTuTyT SeMeHTOOpranMueckux coeqnHeHuit Iloctynuso 
Axawemuu uayxK CCCP 27 X 1959 


UMTHPOBAHHAS JIMTEPATYPA 


* JI. C. Masun, JLAH, 50, 121 (1945). 2 JI. C. Masaun, Teopua xapaktTepnctTu- 
YeCKHX UaCTOT HU BexgropHe ee ipumeneuna, Jloxtopckaa Aucceptayua, MAH, 1947; Tp. 
@HAH, 5, 65 (1950). JI. C. Mas uu, Ontuxa u cnextpockonna, 5, 378 (1958). 
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Hoknage Akaygemun nwayr CCCP 
1960. Tom 131, Ni 1 


MATEMATHYECKASA ®H3HKA 
M. 1. MABJIOLIK HM 


K BOTIPOCY O MOKASATEJIBCTBE BOMHOrO CNEKTPAJIbHOrO 
MPEACTABJIEHHA 


(ITpedcmaeaexo axademuxom H. H. Bozoanwboeum 9 XI 1959) 
| 


| B cBsa3H c NosBseHHeM paOoT NO ABOMHEIM WuCHepCHOHHDIM COOTHOWIeHYAM 
iBcTal Boripoc O MOJyYeHHM CNeKTpabHOrO TpefcTaBseHuA OOOOMCHHEIX 
KPYHKUMH, 3aBHCAUIMX OT JjByX MepemeHHbIx. Ha ofHOM 43 CemMHapoB 
! X MexjyHapo,Ho KoHdepeHuMA TO BLICOKHM SHepruaM B Kuese H. H. Boro- 
aoe OblJia BbICKa3aHa MBICJIb O BO3MO2KHOCTH ctbopMyMpoBaTb ObmLHe 


\YCOBHA, TPH BbINOMHCHHM KOTOPEIX [WIA dyuKuun f (21, 2.) MomycTumMo 
inpeAcTaBuleHHe 


-boo -+co nt boo “Feo san 
3\V1, V2 | 82 
I (21, 22) = \ ae j ey (41 —vi)(Zz— ve) | y an, a, (21 — v1)(23 — v2) ai 
--oo -+0o 
81 (V1, V2) 
+ : dy, j Avo (ze =F v4)(23 Tame 7) ) (1) 


rae 2, -+ 2. +2, =const. Llenbio HacToaliei paOoTbl ABJIAeTCA NOKagaTeJb- 
‘TBO 93TOFO. 


PaccmoTpuM mpoctpaucTso U scex dyHKuMi u(x, y) 
—w<x<ctowo, —wocy<to, (2) 


}OOMaaollux CJIeLYOULMMH CBOMCTBAaMH: 

1) u(x, y) HelpepbipHa BMeCTe C Ux, Uy HU Uxy BO BC€X KBaf[paHTax MJo- 
cxocTu (2), a Ha WHHuAX X=0, y=O MoryT ObITb pa3spbIBbI MepBoro powa; 
| 2) xky™u(x, y), x*y™ux(x, y), xty™uy (x, Y), x*y™Uxy (x, y) aOcomoTHO 
MHTerpupyeMbI Ha MviocKocTH (2) pH m0ObIx k, m; 

3) Ha muHuAX x =O, y=O0 MMeeT MCCTO CYMMMPYeMOCTb NepBbIX YacT- 
‘HBIX IIPOH3BOJHbIX H CMeIIaHHOl MpousBogHo u(x, y), u(—x, y), u(x, —y) 
uu(—x, —y). 

Bsenem B U tomosoruio, ykKa3aB CYCTHY!IO COBOKYNHOCTb HOpM: 


+60 -+oo 
Jalen = | dx \ dy|xtyru(e, 9+ 
too -Loo ik a --oo too 
“ \ dx \ GY ay a(S a) lit \ dx \ dy | uy (x, y) x®y™| + 
e's ay +-co Ww) -b00 
+ § de | dy|xtyrusy(% ot \ dylue(0, 91+ 
5) ESS 0 
-Loo --00 09 
+S dylu, 0, —91+ \ dxlux(x, O)[+ | de|ue(—x, 0)]+ 
| 0 0 0 


hs) 


-Los --oo -0o 
+ \ dy | Uxy (0, y)|+ \ diy | aay Os ay) a \ dx | Uxy (%, 9)| + 


0 0 : 


-+0o 
Ig 

- \ dx | Uxy (—%, 0) | + max |u| -+ max|w,| -- max | uy | + max | Uxy |. (oF 
9 
Torna U oka3biBaeTCd TOJIHbIM CUCTHO-HOPMHPOBaHHEIM MNPOCTpaHCTBOM.— 
Biacnum gpolicrsesHoe K U mnpoctpancrso U (PyHKUHH u, rony 1arou xa 

ca mpeodpasopanuem @ypre. Bee dyHKuMH u3 U 6eckoHeuHo juddepexun- | 

pyembl B cusy cBolicTB w(x, y)€U. Iloxaxem, TO u€U yOniBaioT Ha Cece | 


KOHEYHOCTH He MejieHHee (xy) +. 
Tlpoctpanctso U onpefeseHo Takum 06pa30M, YTO JOCTaTOYHO paccMOTPeTe | 


co (oe) ) 


\ dx’ | dy'u(x’, y’)exp {i (x’x + y’y)}. (4) | 


0 0 
Bymem uuterpupopaTb (4) No yacTAM, YUMTbIBaH, ITO u(x, y) ucdesaeT 
Ha 6eCKOHeYHOCTH: / 


\ dx’ \ dy'u(x', y')exp {i(x’x + y'y)} = 
0 0 


4 , , ] syh co val 
==) dy’ [a@, yexp (ix’x) |P exp (iy'y) — 


Hf 
| 


—\ dx’ue (x, uexp i(v'x + y'y)}| = 


4 r : 
=—Z[u(+0, +0 +) dy'uy (+0, yexp (iy) |— 
0 
Used pone Mea ma) 
—| dx \ dy’ux (x’, y’)exp {i (x'x + y’y)}. | 
0 


i=) 


IIpopona Waa 
4 / , if U a , i¢ 
= \ a \ y's (x', y’) exp {i (x'x + y’y)} 
Te xe mpeoOpas0paHvaA, 4TO HM aa (4), Mbl Cpa3y Nonyyaem tTpebyemoe 


yTBep xX leHue. 


B paccyxXeHHH CYyIeCTBeEHHO UCMOJb30Balacb CYMMMPyeMOCTb Ux, Uy H 
Uxy Ha OCHAX. af 


Jia Kaxkfod yHKUHH u BO3MO%KHa CBepTKa Cc OOO6MeHHOH dbyHKuHed (2,°) 
pl 
a (5) 
mpuvansexkameH U; (xy)? ecTb o606uleHHad dyHKUMA 


7 I juin x0, y> O° nan = Oya 
B (x, y) fal 1] (6) 
aS B MIPpOTHBHOM CJlyyae. 


-1 ry 
aa ee Ce Bel. Hebe B ollepalluio yMHOmKeHuaA Ha B BU 
HAA TepeBOLUT camo B ce6a. Takum o 
eae Opa30M, HMeeTCaA BbIpa-— 
+co 400 


, a u (vz, V2) 
i (2; 22) he dy, : avo (21 =i eee v2) ? (7) 
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IipeycTapssioulee CcoOoH HeKOTOpyio o6obmeHHy10 dbyHKuMIo f€U. Tpumeuaa 
ABaxIbl K u(x, y) ONepauMIo yMHO2xKeHHA Ha B, MbI BOSBpalllaeMcA CHOBAa 
K w(x, -y). Ilostomy, NPHMeHAA OMepallHio CcBepTKH K /, MbI MPHXOMHM K 


MCXOJHOH (PyHKIWH u 


+co +o 
ie mT f (21, 22) 
u (1; Vo) = Ay dz, ut dz» (1 — 21)(v2 — 29) 2 (8) 


PesyJIbTaTbl TepeHocaTca Ha OOoOMeHHBIe (yHKIMH, paccMaTpHBaeMpIe 
KaK JIMHeHHEIe HeMpepbIBHble (pyHKUMOHaNsI Hay npocrpancrsom U. Hanpu- 
Mep, ecu @(x, y) NOKabHO MHTerpupyema M pacTeT Ha OecKOHeyHOCTH He 
| OpicTpee (xy)~* (¢ > 0), TO ona onpexeseT HeKoTOpEIi tbyHKUMOHAa Ha Mpo- 


| cTpacTBe U mw cnpapeyzimppt cjopmyspt (7) u (8). 


UroObl nowyyuTb mpeyctapsenue (1), focTaTouHO pa3s6NTb u Ha TPH 
yacTu 


u (v1, Yo) = Sy (v1, V2) + Se (v1, Ve) + Ss (v1, V2) (9) 


M CJleaTb MpOcTy!O 3aMeHy TepeMCHHBIX, HCTOIb30BaB 2, + 2 + 23 = const. 
Teopema joKa3aHa. 
ABTop Moub3yeTca ciryuaeM BbIPasHTb OmaromapHoctb H. H. Borosto6o- 
By u B. C. Baayumupopy 3a o6cyxjeHHe paOoTbl HM WeHHbIe 3aMeyaHHa. 


Mockosckul TocyJapcTBeHHbIM YyHHBepCuTeT Tlocrynuao 
um. M. B. Jlomonocosa 9 XI 1959 


LIMTHPOBAHHASA JIMTEPATYPA 


, Bpegenne B Teopuio unTerpasios Mypre, 1948. * HW. M. Teas 
B, FJpoctpanctsa OCHOBHEIX HM OOoOmeHHEIX dynkuul, 1958, 
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Jloxnagyr AkayeMuu HayK ccCcP 
1960. Tom 131, Ne 4 


PH3HKA 


C. B. BAJIJIAHAEP 


HOBbIE KHHETHYUECKME YPABHEHHA B TEOPHH 
OAHOATOMHDBIX FASOB 


(I1pedcmaeneno axademuxom B. A. Boxom 9 XI 1959) 


B wactosmel pa6oTe ykaxkeM HOBbIe KHHeTHYeCKMe ypaBHeHuA TeOPHH 
OJHOATOMHEIX ra30B. B oTmMuve OT KMHeTHYeCKOrO ypaBHeHua BovbuMada, 
Hal ypaBHeHHA ABJIAIOTCA UMCTO HHTerpa/ibHbIMH ypaBHeHHAMH MH COmepKaT 
TpaHuyHble yCJIOBAA Ha MOBepXHOCTAX Te, OOTeKaeMbIX ra3soM. Baarofapa 
BKJIOUCHHIO TpaHHUHbIX YCJIOBuH B KMHeTHYeCKHe ypaBHeHHA NocsesquHe MOryT 
paccMaTpuBaTbCA KaK YpaBHeHHA KMHeCTHKM (a9pOJMHaMHKH) paspe>KeHHbIX 
rasosp. KuneTuyeckoe ypaBHeHve BosibiiMaHa ABJIACTCA CYIeCTBeEHHO OOeHeH- 
HbIM CJIEACTBHeM Hallux ypaBHeHHl. 

Jina Toro 4TOOLI OTBJIEKaTb BHHMAaHWe BTOPOCTeMeHHbIMH eTasamMu, Oy em 
MIpefmnosaraTb, YTO BHeLWHee MOJIe MaCCOBBIX CHJI OTCYTCTByeT, CUHTaTb BCe 
aTOMbI ra3a OJMHAKOBbIMH MH YYMTHIBATb TOJIbKO lapHble CTOJIKHOBeCHHA ATOMOB. — 

I. BpemeM o603Ha4eHRA: X1, Xo, X3 — CKAPTOBbI KOOPMHAaTHI; ¢ — BpeMa; 
r — pajiHyc-BeKTOP C MpOeKIMAMH X1, X2, X33; U — BEKTOP CKOpOCTH aToMa [a3a, 
MMEIOWLMH MpOeKUHH Uy, Us, Us; dQ = dx, dx, dx3 — MpOCTpaHCTBeHHbIM 3JIeMeHT 
oObeMa, IIPHMbIKalollu K TOUKe C pafHycoM-BeKTOpoM fr; dw = du, du, du; — 
9JIEMeHT OOBEMA B IMpocTpaHcTBe CKOpOCTeH, IpPHMbIKalOUlHH K  KOHILY 
BeKTOpa U; Tf; — PpayMyc-BeKTOp (B MOMeHT BpeMeHH Ts) TAKOM TOUKH MOBepx- 
HOCTH S OOTeKaeMOrO Tesla, UTO ATOM CO CKOPOCTbIO U, BbIJIeTeBIUIMHM U3 3TOU 
TOUKH B MOMCHT BPeMCHH 7;, OKa3bIBaeTCA (MPH OTCYTCTBHH CTOJIKHOBeHHM) 
B MOMCHT BpeMeHH ¢ B TOUKe C paHyCOM-BeKTOPOM r (ts; = — oo, eCJIM HeT 
COOTBETCTBYIOMeCH TOUKH Ha Ss); M—eJMHAYHbIM BeKTOPp HOpMaJIM K MoBepx- 
HOCTH S OOTeKaeMOro Tesla B TOUKe fs; B MOMCHT BpeMeHH ts; 9, — Temmepa- 
Typa Ha MOBepxHocTH oOOTeKaeMoro Tela B TOUKe fs; B MOM€HT BPeMEHH Ts; 
o — ceyeHHe CTOJIKHOBCHHA aTOMOB, KOTOpOe, BOOOLIe TOBOPA, 3aBHCHT OT HX 
OTHOCHTE/IbHOH CKOPOCTH; Vs; — CKOpPOCTb TOUKH fs NMOBEpXHOCTH JBM xKyuLero- 
cx oOTeKaemoro TeJla B MOM€HT BPe€MeHH Ts, IPHYeM JBYOKeHHe Tela cuH- 
TaeTCA 3a]laHHbIM. 

Jlna cokpalleHua mucbMa ycloBHMcs cdbyHKuuio F(..., Ay, As, As, .. -) 
OT Mpoekuui A, Az, Az BeKTopa A 3anvcblBaTb B Buge F(..., A 

Il. Bpenem onpenenenua: 


1) DyHkuneli pacnpenenenusa f OyfeM HasbIBaTb Takyto (byHKUMIO apry- 
MeCHTOB Ff, UW H f¢, YTO BeEMHUNHA 


py eee 


dng =f (Te, 2) dQido (1) 


MpecTaBsaeT coOoh MaTeMaTWyecKoe OXKUMaHHe B MOMeHT BpeMenu ¢ UNCHa 
aTOMOB B 3/IeMeHTe O0,eMa dQ co CKOpocTAMM U3 3ueMeHTa dw. 

2) Poxwgenuem atoma OyfeM Ha3sbiBaTb TocseqHee UCHbITAaHHOe HM CTONK- 
HOBCHHE, B pesyJIbTaTe KOTOPOrO OH MpHoOpes UMeIOULyIOCA y Hero CKOPOCTb 
(oueBH HO, "TO KaK[blH ATOM POAMJICA B HeKOTOPbIli MOMeHT BpeMeHH B He- 
KOTOPOM TOdKe NPOCTpaHCTBa HM TO pOXKeHHe MOET HMeCTb MeCTO BHYTPH 
ra3a HM Ha MOBCpXHOCTH Tesla, OOTeKaeMoro TasoM). 
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3) Buytpenneli dbynkuneli poxnenuli M 6yzem Ha3sprBaTD Takylo (pyHKUHIO 
apryMeHToB r, U Hu 7, 4TO BeNMUHHA 


dng = @(r, u, t)dQdo dt (2) 


MpeACTaBAceT CoOoH MaTeMaTHuecKoe OX%KUJAaHHe UCa AaTOMOB, POJMBIUMXCA 
B TeyeHHe TIpOMexKyTKa Bpemenu (t, ¢-+ dt) B smemMeHTe o6bema dQ u uMew- 
IHX CKOpOcTH H3 dw. 

4) Vpannanoli dynkunet poxrennli Y 6yjem naspBatTb Takyi0 byHKUMIO 
apryMeHTOB rf, WU H ft, 4TO BeMUHHA 


dng = V(r, u, t) dsdw dt (3) 


MpeAcTaBaceT CoOOH MaTeMaTHYeCKOe OKUMAHMe YMCA aTOMOB, POMMBIUMXCH 
B TeueHHe IlpoMexkyTKa Bpemenu (¢, ¢-+ dt) Ha 3nemMeHTe ds NOBepxHOCTU 
oOTeKaeMoro Tela MH MMeIOIHX NMocie poxeHuA cKopocTh us dw, mpHuem 
9JIEMeCHT TIOBepXHOCTH ds MpHMbIKaeT K TOUKe NMOBEPXHOCTH OOTeKaemoro Tesla 
C€ pajlMyCOM-BeKTOpoM r. 

5) Bepoatuoctpio Il cBo6ofHoro pBHxKeHHA ATOMa Ha TIpOMexyTKe Bpe- 
Menu (t, ¢) Oy€M Ha3bIBATb BEPOATHOCTh CyyyaliHoro COObITHA, CocTOAIMero 
B TOM, 4TO ATOM, JOCTOBEPHO OOaqalOlWIM CKOpOCTbIO tM B MOM@€HT BpeMeHH 
* WM HaXxOMAUIHHcA B 9STOT MOMeCHT B TOUKe r—wu(¢—t), Ha IpomMexyTKe 
BpeMenHu (t, 7) H€ HcHbITaeT HH OHOFO CTOJKHOBeHHA H B MOMeHT BpemeHH ¢ 
OKaxKeTCA B TOUKe C paf¥ycom-BeKTopoM r (oueBugzHO, yTO II ecTb dyxHKuua 
apryMeHTOB r, U, Tt H f). 

6) BHyTpenHel yapHoH TpaHcdopmayToH T Ha30BeM (byHKUHIO Tpex BeK- 
TOPOB ckKopocTelH ,, UW, HM U, OONafalomly1o TeM CBOMCTBOM , 4TO BeIMUMHA 


dnly = T (1, Ue, u) dw (4) 


pefcTaBaeT co6ol' maTeMaTH4ecKkoe OXKMJaHuve culyyalHoro COObITHA, CoO- 
‘CTOALLero B TOM, UTO B Pe3yJIbTaTe JOCTOBepHO HMMeBIero MeCTO CTOJIKHOBe- 
‘HHA JBYX aTOMOB CO CKOPOCTAMH Uy M UW, Moce CTOKHOBeHHA JOO epBbli, 
M60 BTOpoli aTOM MMeeT CKOPOCTb B 9seMeHTe dw MpocTpaHcTBa cKopocTeii *. 
7) Tpanuunok yyapHo TpancdopMantol T Ha3s0BeM (yHKUHIO JByX BeK- 
TOpOB UW, HM U CKOpOCTeH aTOMOB, BeKTOpa HOpMaJM m, TemMmepaTyppl 8 u 
‘CKOpOCTH V TOUKH MOBepXHOCTH) OOTeKaeMOro Teva, OOJafalollyo TEM CBOH- 
CTBOM, 4TO BesMUuHA 


dn; =T (v1, u, n, v, 9) do (5) 


MipefcTapiser co6OM BepoATHOCTb TOTO, YTO B pesyWIbTaTe LOCTOBepHO MMeB- 
wero MeCTO CTOJIKHOBEHHA aTOMA CO CKOPOCTbIO UW, C TOUKOH MOBepXHOCTH 
oOTeKaemoro Tesla, B KOTOpOH m— HOpMab, 9—Temnepatypa HU Vv — CKO- 
PocTb, poxwaeTcA aTOM CO CKOPOCTbIO U3 do. 

OI. Mexgzy dyuxunamu f, U, © wu WY cymectsytor cBxa3H, KoToppie 
MOXHO 3aluCaTb B BUJe paBeHCTB: 


ce ui, t) = eat u, cot: U, Ts, t)+ 
t 
+\ O(r—(¢ —1)u, u, t)U(r, u, +, A) de; (6) 
? Ii(r, u, 7, 1) = 
(to 
= exp{—| [\\(ju—w fe ((u—us)) fF —(— 9) 4, mg) dors] ag} (7) 


* TIpu mpencrasaenuu TpancpopmauT T u T MoxKeT BCTPeTHTbCA HEOOXOAMMOCTb ACOMb- 
30BaHHA LembTa-~bynKuni Jlupaka; 9To OyqeT UMETb MECTO, CMH OKAaXKETCA, YTO KOHI[bI BEKTO- 
pOB u pacnosoxKeHbI Ha MHOrooOpasuu HeMOMHOrO YMCA H3MepeHHH. 
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a 


D. (Rida De (8) | 


co 


= 5 \\(\\iae ufo (ite — ma DP ta, YF te, 2) T (us, ta, door dings 


Co) 


Me (Ts, u, t) a \\\ Bes U4, t) | (wy rhe a vi (Ux, u, mn, Vv, 03) doy. (9) 


(1y—V)p,< 0 


Ecan dyukunu o, T u T W3BeCTHBI #3 TeOpeTHUeCCKUX COOOparKeHuli HIM 
9KCHepuMeHTa, a v saylaHo, To (6), (7), (8) u (9) (pH cooTBeTCTBYIOWIMX 
TpaHWUHbIX YCJIOBMAX JIA TeMilepaTypbl 95) OOpasyloT CHCTeMy 4eTbIpex 
MHTerpaJbHbIX YpaBHeHull fa OTbICKaHuA UerEIpex cyHkunl f, U, O u Y. 
CrpyKtTypa 2THX ypaBHeHuli TakoBa, 4YTO 3 HUX MpxAMOM NOACTAHOBKOM MOryT 
6bITb ucKOUeHH! dbyHkunH Il, OM u W. B pesyapTaTe uckmoyeHHA Toy- 
yaeTCA OHO HHTerpasibHoe ypaBHeHHe 


ge VAUNY (10) 


rye V — HeKOTOpbI HHTerpasbHEI onepaTop HaZ f. 

Jia uuTerpaibHoro ypaBHeHua (10) MoxeT ObITb (OpMyJMpoBaHa MocTa- 
HOBKa 3a/auH KMHeTHKH (a9POMMHAMUKH) OMHOATOMHbIX Fa30B, OXBaTbIBalOllaA 
TeYCHUA Ta3a OT CBOOOJHOMOJIEKYJAPHbIX TeCYCHHH JO TeYeHHH, OMHCbIBAaeMbIX — 
CXeMOH THApPOAMHAMMKH VeadbHOW XKAJKOCTH. 

VI. Ecau ua o6e uactu ypaBHenua (10) nofelicTBoBaTb OMepaTOpoM 


id 0 ) ) CG} 
ai at Ot Gamat aay gees eNige a 
TO H3 ypaBHeHusa (10) nonyyaerca ypaBHeHue 
df c 
ar =O —f\\\lu—uyJo(u—u)i(r uy Ade, (12) 


KOTOpoe ABJIAeCTCA ypaBHeHHeM BowbuMana, 3aMHCaHHbIM B Hallux oOosHade- 
AuAX, HU rye MO onpexennetca dopmysoli (8). 


Jlenuurpanckuli TocyjapcTBeHHEIi yHABepCuTe? Tloctynuso 
um. A. A. )KqaHopa 4 XI 1959 


Hoxnayn Akagemuu nayr CCCP 
1960. Tom 131, Ne 4 


PHSHKA 


WM. A. FPHUIAEB, B. HU. KOJIOCOB, B. H. MAKOTA, 
B. 4. BEJIOPJIA3OB u b. B. AKHMOB 


3KCHEPHMEHTAJIbHOE TOJTY4EHWE MOULHOCTH 
CYBMHJIJIMMETPOBOFO JMANASOHA B MATHATHOM 
OHJLY JIATOPE 


(I]pedcmaerexo axademuxom M. A. .Teonmosuuem 16 IX 1959) 


B paOorTe onvcaubl IpesBapHTeJIbHble pesyJbTAThI MO NoJyYeHu1o CYMMapHOit 
CpeqHeH MOULHOCTH SJIEKTPOMarHHTHBIX KOMeOaHHH CyOmuJIIMMeTpOBOrO JHa- 
ma30Ha, H3JyYaeMoH PeJATHBHCTCKHMH 3JIeEKTpOHaMu c SHeprueH 17 Mop B 
MarHuTHOM oHAyssaTope. Ilomyyen ypopenb cpezueli MoujHoctu ~ 107? Br npu 
cpeAHeM TOKE 3JIEKTPOHOB 4 a. 

B 9KCNepHMeHTaxX NO reHepallHH 3IeCKTPOMarHETHDIX KOJeOaHHM peATH- 
BHCTCKHMH 3SJIeEKTPpOHAaMH B MA@PHUTHbIX OHAYIATopax (1%) B HacTosItee BpemaA 
NOYUeHbI BICKTPOMArHUTHBIe KOJIeCOAHHA C WJIMHAMM BOJIH, JI@KALIMMH B OO- 
sjacTtH 0,o—8 MM, OT 3JIeKTPOHOB c 9HeEprHei ~ 2 M2B 4 B BHAMMOH YacTH 
QNEKTPOMArHHTHOFO CHeKTpa OT 9JIEKTPOHOB c 9HeprueH ~100 Mop. Bombmon 
MpakTuueckHH HHTepec MpelcTaBAeT NoyYeHHe Uu3/yUeHUA, JexKaero B OO- 
NacTH JecATHIX Oe MUJIIMMeTpa HU CYOMHJIMMeTpoBOH oOsacTH. Cpefu cy- 
ULECTBYIOWNX MeTOAOB reHepallHH SJIEKTPOMAarHHTHBIX KOeOaHHi, JexKallHX B 
MauHHo oOacTu, MOryT ObITb UCMOJb30BaHbI TOJIbKO HCKPOBbIe TeHepaTopbi Hu 
HarpeTple Tesla. OHako YpOBHH MOILHOCTH, reHepHpyemble AaHHbIMH MeTOJaMH, 
BeCbMa MaJibl. OHAYATOPHbIM MeTOA reHepalluu Cc. B. ¥., OCHOBAHHBIM Ha HC- 
MloJIb30BaHHu ABolHOrO JonMieposcKoro addekta mpeoOpas0BaHuaA UYaCTOTHI, 
JlaeT BO3MOXKHOCTb Ne€peKPHITh BeCb AMala30H QeKTPOMA@rHHTHBIX KoseOaHHit 
B oOacTH oT 1 MM Zo BHAMMOrO CBETa, IPH 3TOM YPOBeHb H3sIy4aeMol MOLI- 
HOCTH peaJIbHO MOET ObITb CelaH JocTaTOUHO OovIbuIMM Jake MpH HeKkore- 
PeHTHOM u3ulyueHuH. 

_ Uactota u3ulyueHua B MarHMTHOM OHAYATope AA cBoOolHoro mpocrpaH- 
CTBa ONpelleIAeTCA BbIPaxKeHHeM 
v=v/{l,(1 —8cos 9)], 


ire v — CKOpocTb 3eKTpoHoB; f,—nepwo MarHuTHo crpyKtyppl; p= v/c; 
— yroJ MexKy HanpaBJieHvemM JBYXKCHHA M HallpaBsleHuem Ha HaOJOfaTesA. 
| Orcrofia BuyHO, YTO reHepupoBaHHe DIeCKTPOMArHUTHBIX KOeOaHHH B Joc- 
TaTOUHO WHpOKOM MamasoHe YaCTOT MOXKET OCYILECTBIATBCA MYTeEM H3MCHeEHHA 
‘9HeEprHu SJeKTpOHOB (pH NocTosHHOM /,). IIpu asHepruu aeKTpoHoB 17 Map 
B OHJYATOpe C MepHosomM MarHHTHOrO Nola 10 cM HoJKeH reHepHpoBaTEcA 
CNeKTp SJIeKTPOMAPHUTHBIX KoJleOaHHii C MaKCHMYMOM MOUIHOCTH, JeKalluM B 
o6mactu 42 w. YpoBeHb MOMHOCTH u3uIyYeHHA, TeHepupyeMou 9eKTpoHaMnH, 
3aBUCHT OT BCJIMYHHbI TOKa 3JIeKTPOHOB, Npowedumero yepes onzysatop. Uc- 
MOb30BaHHe OHAyATOpa c OOMMMM MarHuToMpoBosamu (') NpHBOAHT K Tomy, 
uto 90% ToKa TepsxeTcA Ha MepBEIx 15 cM MYTH 3a CueT LeHCTBUA BpeZHOH Coc- 
TAaBJIAIONeH MarHHTHOFO MOA, OTKIOHAIOWEH MYYOK OT OCH. 

B jaHHol pa6oTe mpHMeHeH OHAYAATOP, COCTOAMMM 13 OTAEIbHbIX IICKTPO- 


MarHHTOB, B KOTOPOM IIOJIHOCTbIO YAaJIOCb H30aBHTbCA OT BPeCAHOH COCTAaBJIAI0- 
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iweli MarHuTHoro Nowa. B pesyaprate 90% ToKa, NoaBaemoro Ha BXOJ, Mpo- 
XOMMIO Uepe3 BeCh OHAYAATOP HO BOMHOBOLY pasmepom 10 X 23 MM IIpH MaK- 
CHMaJIbHOM MarHuTHOM Mose, ocrurapuiem 1500 spcr. Pasmeppr BouHOBO,a 
BbIOpaHbI HS cooOpaxkeHu Xopoulero MpoXormeHHA IICKTPOHHOTO MYyukKa. 
Ilpu sTux pasmMepax BO/HOBOAa, BCueACTBHe HaJIM4HA MHTepPepenuAu BOSOY2- 
WaeMErx KoNeOaHH, MoNyuaeTCA DHUCKpeTHbIM CMeKTP SJIEKTPOMAlHHTHbIX KOJIe- 


‘Oxnandenue 
GonHnoboda | 


BSUROAOB OBE [* 


Bxod nyyHa Uununép § anexmpovnoz0 nyyKa t 
arexiripon0b Papaden Lununip vapiien 


Puc. I. 


Oanuli, KOToppiit pasOuBaeTca Ha Be OCHOBHBIe OONacTu: oT 100 Ao 250 p x 
ot 50 to 67 p. Ha o6sactp of 50 Zo 67 uw MpuxoAUTCA OCHOBHad YaCTb reHepupye- — 
MBIX JIMHH, B 9TOM OOMacTH CocpeOTOUeHa HM OCHOBHAA MOL[HOCTb M3JIyueHHA. 

B wacToaee BpeMA MpoBeAeHbI H3MePeCHHA NMOJIHOM MOUWLHOCTH U3JIyYeHuA 
Bcero reHepupyeMoro ciekTpa HM BeAYTCH NOATOTOBUTeMbHbIe PaOoTE! MO CHA- 
THIO CIeKTpa. 

Ha puc. | moxa3aHa cxema ycTaHoBKH. W3nyuenue Cc OTKpbITOrO KOHIa 
BOJIHOBOa MPH NOMOMLH ONTHYeCKOH CHCTeMbI, COCTOALIEH H3 MeTaJIJIM4eCKHX 
3epKaJl, OTKJIOHANOCb OT OCH OHAYIATOpa U *oKYCHPpoOBasIOcb Ha HHANKATOPe. 
B KauecTBe HHMKaTopa MCHOJIb30BaJICA TepMocnal, COCMMHEHHbIM HenocpecT- 
BeHHO C TaJIbBaHOMeTPOM, WIKaJla KOTOporo Oplwia MporpakyupoBana B BaTTAaXx. 

B mpowecce U3MepeHHH YpoBeHb (poHa OT YCKOPHTeJA, OCTaBAaACb HEH3MCH- 
HbIM BO BP€MeHH, BO3paCcTaJl MoO OTHOWEeHHIO K POHY, Mp KOTOPOM MIpoBo- 
Wuslach rpalyHpoBka TepMonapbl, YTO MPHBOAWJIO K CMELMCHHIO HYJIA UWIKaJIbI. 
B cBa3xH C STHM Oba MCMOIb30BaHa MeETONUKAa, MO3BOUIAIOMULaA UCKJNOUNTb (oH. 

Bo Bcex H3MepeHHAX YCJOBHA BBOJa MYUKa B OHAYATOP BLIOMPasNCb Tak, 
4TOObI pH Pa3sHbIX 3HaYCHHAX MATHUTHOPO MOA yepe3 OHAYAATOP mpoxoqun 
TOK 3JIEKTPOHOB OHOH HU TOM %Ke BeMUMHbI, YTO OOecMeuNBasIO MOCTOAHCTBO 
ypoByx dona. Jia ucKsouenua cboHa MpousBOAMJOCb oNpedeleHHe pa3HOCTH 
YDOBHeH H3JIYYeHHA MPH pa3sJIMUHBIX 3HAaYCHHAX MATHUTHOrO MOA | 


P(H;)— P(H2) = AP. (1) 


MouyHocTb H31yYeHHa. 9IeKTPOHOB B OHAYAATOpe mponopunoHatbHa H?, 
B CBA3H C 3THM 


ee | 2 ae Ee eee ee 


2 

P(Hy) _ Ay 
P (Ha) HB (2) 
Peuiaa copmectHo (1) u (2), MoxkHO onpedemuTs aOcomOTHY!0 BeEHUMHY HE- 
TEHCHBHOCTH H3YYeHHA pH AaHHOM 3HaYeHHM MarHUTHOrO Nowa. PesymbTaTet 


Ta6nuna 1 


PacueTHble H W3MepeHHbIe BeEAMUHHEI MOWLHOCTH u3qyueHHA (B BaTTaXx) 
Se 


Tox smexrponon Pacuer Vismepenue 
i, 
cp B ba H = 1000 sper. | H = 41500 sper. | H = 1000 apcr. H = 1500 oper. 
1,6—1,8 | 3,3-10-9 | 7,6-40-9 6,6-10-8 14,8-40-8 
3,8-—-4,0 8,5-10-9 49,2-10-9 10,4-10-8 33,5-40-8 
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Ee, 


H3MepeHHH CBeJeHbI B TaOw. 1. PacuerHpie JaHHble B TaOMUe OTHOCATCA K CBO- 
OoAHOMY MpocTpanctTBy. 

ABTOPbI BbIpaxkaloT OularofapHocTh akajlemuxy AH YCCP K. JI. Cunenp- 
HHKOBY 3a MpellowKeHHy!o Temy u 1. B. MaiinOepry 3a oOcyxeHHe pe- 
3YJIbTATOB. 


@usuko-TexHHyecKHi MHCTHTYT Iloctynuno 
Axkaylemuu nayk YCCP 1 IX 1959 
UMTHPOBAHHASA JIMTEPATYPA 


eel Motz Wo firon, Ri NSWhitehurst, Js Appl. Phys., 24, Ne 7, 826 
(1953). *H. Motz, Trans. IRE, AP-4,.Ne 3,374 (1956), *R: Combe, T. Fre 
Bot, GR. 241, Ne 22" 1559 (1955). / 
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Jlorxanp Akagemun nayk CCCP 
1960. Tom 131, Ne 4 


DPH3BHKA 


A. Jl. KAPTY)KAHCKHH ui JI. HW. WYP 


JHEPIMA AKTHBALLMH TEMJIOBOrO PACCACbDIBAHH A 
CKPbITOrO ®OTOFPA®HYECKOLO H3SOBPA)KEHHA 


(IIpedcmaeseno axademuxom A. ®. Hodde 12 1X 1959) 


Jlio6ad CoBpeMeHHaa TeopHx oOpas0BaHHA CKpbIToro oTorpaduyeckoro 
v300paxKeHHA BKJOUaeT, Hapsayy C Apyrumu, cwleLyioume Ba NoOKeHMA: 
1) B mpomecce pocTa WeHTpa CKpbIToro w300paxKeHHA SHEPlHA akTMBAaAH, 
moTpeOuad Aviat ero TeloBoro paccacblBaHuA, — MOHOTOHHadA BO3pacTalollaAr 
(bYHKWMA UMCJa aTOMOB B WeHTpe; 2) TepMu4ecKad CTaOHJIbHOCTh AocTuraetca 
B MIpolecce pocTa WeHTpa paHbile, YeM CMOCOOHOCTh KaTaJIM3HPOBaTb MpoAaBJe- 
Hue. Bropoe MosloxkeHve MOATBepKMaeTCA PAXOM OMBITOB, ACMOHCTPUpyIouMx 
CYULECTBOBAHHe KaTaJIMTHUeCKH elle H€aKTHBHBIX, HO TepMHYeCKH y2xKe YCTOM- 
UHBBIX Tpyum aTomop Ag — Tak Ha3bIBaeMbIX CYOWeHTpOB, a TepBoe (6e3 KO- 
TOporo TepxeT CMBICJ HM BTOPoOe) OCHOBAHO TOJIbKO Ha OOMMX CooOpaxKeHHAX HU 
nasa AgHal skcnepuMeHTaJIbHo He ucclefoBasiocb. Mexyy tem, II. B. Metixuap 
(1,") mpedloxKusI MeTOX, OCHOBaHHbIM Ha aHaJIM3e KPMBBIX, BbIPaKalOulUxX ABJIE- 
He H€B3aHMO3aMeCTHMOCTH (Tak Ha3bIBaeMbIX H300MakK) AIA cboToc0eB B OO- 
acTH OoJuIbUIMX BPeMeCH OCBEIICHHA, NOSBOJAIONUH B MpHHWune onpeeuTS 
4YNCIO aTOMOB Ag B CYOMeHTpe MU SHEPrulo AKTHBAUMN OOOH rpynnbl aTOMOB, 
pa3MepoM He MpespriularomjeH cyOuentp. M3naraemple HWKe pe3YJIbTAaTHI Cosep- 


2KaT Take JaHHble, MOJYYeHHBIe M3 ONbITa Mo MeToAy Meliksiapa. OnHaKo, Tak ~ 


Kak CaM MeTOX B OOUIeEM Clyuae ChopMYyJIMpoBaH upe3BblualiHO KpaTKO (7), a 
MOJIYYeHHbIe (OPMYJIbI He AOBeAeHHI AO Bua, AOMYcKarowlero MpAMoe cpaBHeHHe 
C OMbITOM, MbI IIpeAMOcbIIaeM HallHM JaHHbIM HeEKOTOPOe BUAOM3MeHeHHe HU JO- 
MOJIHeHHe YKa3aHHoro MeTO/a. 

ApneHHe HeB3aMMO3aMeCCTHMOCTH pH OO/IbINHX BpeMeHax OCBelLeHHA 
OOYCJIOBI€HO TEIJIOBBIM pacCaCbIBaHHeM I€HTPpOB CKDPbITOrO u300paxKeHua 


B HavaJIbHOH (OCyONeHTpOBOH) cTaquM UX oOOpa3s0BaHuA HU BbIpaxkaeTca 


B TOM, 4TO IIpH BC€X BpeMeHaX OCBelleHHA 7, OOJIbIUMX HEKOTOPOFO ONTHMAaJIb- 
HOrG ¢), KOuMYeCTBO ocBelleHHaA H, HeOOXORHMOe JIA NOMyYeHHA JaHHOrO 
TIUUePHCHHA, 3aBHCHT OT f, MOHOTOHHO BO3pacTaHd C pocTOM MocseqHero. 
ManumasbHoe sHauenue H = H, coorperctpyet, ovesuyuo, t = ¢,. Ecau npn 
t= fy) JIA COOOMIEHHA OTAEbHOMY KpUuCTaly oTOSMysJbCHu cHocoOHOCTH 
K IIPOABJIeHHIO TOeOyeTCA OOpasoBanne B Hem N, aTomos Ag, To npn t> fy 
Aid TOH x%e Wenn Tpedyetca N > WN, atToMoB, NOCKOMbKY 4acCTb M3 HUX 
BUOCICACTBHH HCYesHeT 3a CUeT TellOBoro paccacbiBaHHA. Orciofla, IpHHuMas 


BO BHHMaHHe MponopunonambHocTb N u H, u cnenyetT, uTo up Bcex t > ft, | 


oKHO ObITh H > Ay. Cornacno Melixnapy, sapucumocth N or ¢t jaetca 
y paBHeHHem * 


lt 
N—Ny= > Ay (1) 
rye a 
i U. 
Ap= Vv a exp (— = (2) 


* Coco6 sanucH 3qecb H Jamee oTnMUaeTcCA oT OpurHHada. 
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ees es 


ete hi 


‘¥— YacToTa TeMIOBbIX KONeOaHHi, U;—9neprua aKTMBalHu MIA paccacbl- 
3aHUA WeHTpa 3 i aTOMoB). CymMupoBaHHe B (1) BefeTca MO BCeM HecTa- 
OHJIbHbIM TpylINaM aTOMOB; CJIeOBaTeJIbHO, UYHCNO ATOMOB B CYOLeHTpe eCTb 
2, MOCKOJIbKy n— 1 aToMoB — HawOombiiad HecTaOubHaa rpynna. Ypasue- 
ive (1) mocme mepexoga or N xk H sapnaetca ananuTwuecKHM BbIpaxKeHveM 
430011 aKH. 

Jia cpaBHeHHA C ONBITOM Nowe3HO BEUMCHUTD Takxe dlgN/dlgt uan, 
ITO To »%e camoe, dle H/dligt; sra BenuuuHa jaeT HaKJIOH M300IaKu, TaK 
<ak H300IaKY NPHHATO CTpouTb B Bue lg H = f (Ig ¢). Cnoxuoe Bbipaxenne, 
Toryuaemoe u3 (1), MoxkHO ympocTuTb, sBeqa noKasaTemb [J sapnmmapgza 

=1—dlgH/dlgt: 


: Aot® pb 
N —(n— 2) N2 (n 3) ge at awe (3) 


IIpy t—co N taxxe OesrpannuuHo pactetT. Jleta o6e actu (1) Ha 
N, WerkO BHJeTb, YTO JeBaxd ero YaCTb BCerfa KOHe4HAa, a 3HAYHT, KOHeEUHO 


it” */N” mpu too; cnefopatenbuo, | /p—>n. Taxum o6pa30m, n Haxo- 
MMTCA HeNOCcpeMCTBeEHHO U3 OMbITa NO pefedbHOMy HaKJIOHY M300TaKH. 
OOnluHo p > 1/o, T. e. m= 2 (*), H TOsITOMy CYOILeHTp 4YaCTO CUMTaIOT IIpocTo 
‘pymmoH U3 fBYX aTOMOB. OjHaKO JIA MANOUYYBCTBUTeEIbHbIX 3MYJIbCHH 
> OTUCTIHBO BbIPAXKCHHDIM TajeHHeM KOHTpacta MpH Oosbuiux ¢ BcTpeualoTcA 
3HaueHHA p no 0,3—0,25 (no Kpalinel mepe, 2a Oomblummx noyepHeHHh), 
I€MY COOTBETCTBYIOT 3HaueHHA n = 3 —4., 

Ypapuenue (1) uMeeT cTeneHb n oTHOcHTebHO | / N; xoTa n HalizeHo u3 (3), 
[JIA erO pelieHHA HYXHO elle 3HaTb KoSpdPunneuTH A; H Ny. MiMeuuo B ux Ha- 
KOXKJICHHH WH 3akJtOUeHa OCHOBHaA TpyAHOCTb pewenusa (1), a MexKAy TeM HHTe- 
YECYIOUIHe HaC BeJIMUMHbI 3aKJIOUCHbI Kak pa3 B KospdPuunentax A;, u 3HaHHe 
IX BadkHee, 4¥eM MOyueHHe pemeHua. IIpH n = 2 umeeTcaA Bcerfa Ba TAaKHX 
cospiuunMeHTa, HW Wd ux HaxowenHua Melikaap (1) mpefnoxu comocTas- 
IATb W300NMaKH, TOyYeHHble pu ABYX pa3HbIX TeMMepaTypax, Nomaran N, 
reMiepaTyPpHO He€3aBHCHMbIM (3TO ONpaBasiocb Ha ONbITe) H Y H3BeCTHBIM 
~ 108 cex). Cnayyat n=2 gosenen Melikaapom fo konua, H KacaTbcs 
TO MbI He Oymem. Mb 3mecb paccMOTpHM culyyaH n= 3 uv n=4, cnenya 
TOMy 2Ke lipvemy. 

IIpH n = 3 wMeem: 


N Ait Aol? 
SS (4 
a No Ait ‘ 
iy soe (5) 
U 
ipuyem A, = vexp (— <r) AD" exp(—E 2), KomO6unupya (4) u (5), 


IOJLYYaemM 
=r) (6) 


B Touke M300NakH, Id KOTOpOH p= 1/s, H3 (6) HMeeM cpa3sy 


N H AS 

wea ae (7) 

No Ho Ne 
Tlo onbitHpim 3HaueHuam t u H/H,) B TOUKAaX [a= tr IIpH TeMlepaTypax 
™ yu T” waiigem mocmeqopatetbHO As/A,, Uy + U2, A, H Az, No, Wocae ye- 
o ua (5), samenaa N wa NoH/Ho, Haligem A, u Uj; umes Tenepb 3HaveHHA 
, H U,+U;,, onpenenum U». 


Saxa3 No 7 
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Ananor“4Ho MO2KHO TOCTYHHTb HW B cayyae n = 4. 3yeCb 
(8) 
(9) 


Mo _ Aut Ast? , Ast? . 
N N2 N8 N4 
Se ee ee Ta 
mpwyem As = v® exp ( “s ia ae iE A, u A, upexnue. V3 (8) u (9) no- 
sryyaem 
Hoh at 2% 4 3—— = 0. (10) 
OrpicKuBand TOUKy W300TaKH, B KOTOpOH — pee = 3 (BcslencTBHe Ma- 


; 
t 


: 


noctu H,/H B ueli p 61u3KO K 3/3), Modyyaem Mocme HeOOJbINHX mpeoopa- 


30BaHHi 
N H t At (11) 


Ne Hee ONG ie 


7 u" 
Vimex, Kak M paHblue, H300makKH UpH JByx Temueparypax TJ’ u T” u 3a- 


terrae 


As 2 
Meyaad, uro —~ = v? exp oP 


A i Mbl MOXKeM HaHTH TOCJIeOBaTeJbHO 
1 


Ay 


a u3 (9) Haxowum A, u U2, mocme uero ompeyensem u U3. Ita cxema nocwe- 
JIOBaTeJIbHOrO HaXxOXKCHHA 


JIMUHH ABJIAETCA, NO-BHUMO- 


O6beKkToM 9KCMepHMeH- 
TaJIbHOrO HCCJIeAOBaHHA CJLy- 
*KWa MeJIKO3eEPHHCTad Opo- 
MocepeOpxaHad (PoTOSMYJIb- 
cua, He Todpeprapmasaca 
BTOpoMy cospeBaHuto. I[Ina- 


0 / 2 7 4 is CTHHKH —C uccwleqy €Mou 
lgt MY JIbCHeH SKCHOHHPOBAaJIHCb 

; : B TeyeHHe BpeMeH oT | JO 

Puc. 1. 1— 0"; 2— 20°, 3— 40°; a D<0,% 10% cex. (auorla 10° cena 


= ADEA 0,05te= Die | 
ae Bae a yuepe3 cTyneHuaTpIi KJIMH 


Z pH Temuepatypax +40, 
+ 20° MB pale cayyaes 0°; Moxpo6HocTH MeToOqMKM onucaHpI paHee (4). 
IIpoABmeHHe BeOCb B aMHJOIOBOM MpoABUTeIe MO CyXxoMy AByxXTeMMepaTyp- 
HOMY cnocoOy, MpHHAToMy B sjepHoli dusuKe. Tloce mpomepa mouep- 
HEHMH WM NOCTPOCHHA M300MaK [JIA HECKOJIbKUX 3HAYeHHM MIOTHOCTH NovepHeHuA 
D oka3as0cb, YTO MpeebHBI HaKJIOH 1/, (p Takxe paBeH 1/,, n= 2) BcTpeua- 
eTCA TObKO BOSH Nopora NovepHenua (D<0,1); mpeempubii HaksI0H 2/3(p =/g, 
n= 3) cootBerctsyet D ~ 0,6 — 0,8, ampu JoctaTouHo Gompmux D (~1,5 — 1,8) 
NpeMeIbHbIM HaKJIOH oxoquT flo 3/4 (p =4/,, n= 4) BemencTBue  naje- 
HUA KOHTpacta pH Oombmnx ¢. U30onaku MIA yKasaHHbIX Tpex 3HaueHnti D 
mpuBexenst Ha puc. 1. Ux ananus Ha ocHopanuu cbopmys (1) — (3) u BpiTeKa- 
1ollMxX H3 HUX bopmyu (4) — (11) npuBen k pesybTaTaM, cBeeHHEM B Tab. 1. 

Ta6n. 1, oco6eHHo mocequnti ee crouG6el, OTYETHBO MOKa3bIBaeT MOHOTOH- 
HbIM poct U; c i. SToT poct, Mo-BUMMOMY, MeJWIeHHee JIMHeliHoro M, KaK MOXKHO 
AYMaTb, AOKEH MMETb TEHACHIMMIO K HaCbIIeHHIO Mpu Oombmux i; LelicrBuTeNb- 
HO, AIA KPYMHOFO WeHTpa H3MeHeHHe eFo Ha OHH WJM [axKe HECKOJbKO aTOMOB 
Ag He BuJlMaeT Ha ero CBOHCTBa, Kak 93TO CileMyeT M3 Paya KOCBEHHEIX 9kcnepH- 
MeHT@JIbHBIX MaHHbIX (HampuMep, (°)). 
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Ages! Aj ie oa | 
ae U,+U 3, Az/A, 4 As/A,, No; 3atem “3 (10) Haxogum A;, A, 4 Uj, 


4 
; 
| 
| 


BCe€X HHTepeCYyIOWMX Hac Be-- 


MY, IlpocTelitliel BO3MOXKHOH. | 


J[pyrum cyulecTBeHHBIM pesyJibTaToM B Ta6u. 1 Ham TIpeACTaBJAeTCA NpH- 
JIM3UTCJIbHO OAHHAKOBAA SHEPIMA aKTHBAIM BO BCeX CY4aAX, Kora yacTuna 
g ABJIAeTCA «IpeACYOUeHTPOBONM», T. e. Kora eli HeocTaeT BCero OAHOFO aTOMa 
Ja cTaOuibHocTu (U, npu n=2, U,npu n= 3, Usnpu n= 4). CueqopaterbHo, 
aOWIbHOCTb WeHTpa oOycoBeHa LocTMMKeHueM HeKOTOporo olpesesieHHoro 
HaveCHHA SHEP aKTHBallMH, He3aBHCHMO OT TOYO, CKOJIbKO MIA 3TOrO MOTpe- 
OBaJiocb aToMoB Ag. Pa3mmuua B WNcIe AaTOMOB, HeEOOXOAMMBIX JWIa Co3qaHna 


Ta6auna 1 


(a | 13, | fi—4 


Uy, 3B 0,84-+0,02 | 0,69-+-0,02 0,6-+40,03 
Uz, 2B _- 0,85+0,02 | 0,79-+-0,03 
Us, 2B — — 0, 88-0 , 03 
No atomos Ag 18+1,5 20+3 30-45 


YOWeHTpa, IPHHATO CBA3bIBATb C 93pPPeKTHBHOCTbIO MeCT CocpegoTouenna Ag- 
€HTPOB UYBCTBHTEIbHOCTH 9MYJIbCHOHHEIX KpHCTaso0B. Ilostomy adcbeKxTus- 
OCTb WeHTpa YYBCTBHTEIbHOCTH, KaK MOKa3bIBalOT MPHBeeHHbIe JaHHple, cue- 
yeT MOHHMaTb Kak TuIYOMHY COOTBeTCTBYIOUeH SHeEpreTH4eCKOM «MOBYWKU». 

Pa3IM4HA 2PeKTHBHOCTH WeHTPOB YYBCTBUTEJIbHOCTH Y OTAeIbHbIX rpynn 
MY JIbCHOHHBIX KPHCTaJIJIOB BHAHbI TakKxKe U3 MocseqHel cTpoku Ta6s. 1, rye 
HH BbIpaxKeHbI HHbIM OOpasoM: YemM TpYAHee CopMupyercaA CKpbITOe U306parxKe- 
ue, TeM Ooslbie HY2KHO aToMoB Ag AIA MocTHxKeHHA H3800paxKeHNeM KPHTH- 
eckoro pa3Mepa, AocTaTouHOro WIA Mociesqyioulero KaTaM3a MposABJIeHHa. 
Ismeneune N, cn, a TeM CaMbIM uC D B TaO. | NoKa3pIBaeT TakxKe, YTO COBO- 
YMHOCTbh KpHCTaJWI0B, OOpasyrolujux OoulbiMe MoYepHeHHA, B CpeqHeM MeHee 
YBCTBUTeJIbHa, 4eM OOPa3YIOIHX MaJIble NOWepHeEHHA, KaK MW MpPHHATO cuH- 
ATb B (hoTorpaun. 

Heo6xomuMo cyeuaTb cuJleqyroulee 3ameuaHHe. B pacuetax MbI lojaranu 
~ 1018. Oguako, ecu axe IpHHATb v~ 10" (°), To TaKkoe ymMeHbUIeHHe v 
puBefleT TOJbKO K YMeHDINeHHIO Ka OO SKCIOHCHIMaJIbHOrO MHOXKUTEIA 
(2) Ha 2 nmopagKa, u Bce oHeprud U; yMeHbIlaTcA TIpH 39TOM Ha OMHy U 
y *e BesMuHHY ~O,1 9B, UTO HHKaK He BJIMACT Ha CflelaHHble BbILIe BbI- 
yipt. He umeet 3Ha4ueHHA VM CpaBHHTeJIbHO CilaOad TemMllepaTypHaxd 3aBHcH- 
OcTh v ("), MOCKOMbKY OHA OMHCbIBAeTCH MHOKUTeJeM OOJIbUMAHOBCKOrO TH- 
a C SHeEprveli akKTHBalUMH MHOTO MeHbue, yem U;. 


Tloctynuzo 
8 IX 1959 
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5. WH. MJIKOXHH 


O 3AKOHOMEPHOCTAX TEMNEPATYPHOrTO H3JIY YEHHA 
nJIAMEHU 
(I1pedcmaeaeno axademuxom H. H. Cemenossim 80 X 1959) | 


CorsacHo 3KCNe€pHMeHTaJIbHBIM JaHHbIM, YaCTO HCIOJIb3yeMble Mp TeMIMe- 
paTypHbIX H3MepeHHAX 3akoHb! Buna, Cretbana — boulbumana u Jp. naeKor 
He BCerfa coO0LaoTcA B YcNoBuAX IiameHu (17°). TeoperuyecKue paccmoT- 
PpeHHA BOMpoca B OCHOBHOM OFpaHHUMBaloTcaA OOWHMH MOJIOKCHHAMH OTHOCH~ 
T@JIbHO YePHOTHI IameHn (°7?2). . 

IIpopeyem pacueT JI KOHKpeTHOH, Y3KO OYePpYeHHOH MO/eNH: . 

1) K maamenu npHMeHuM MpHHAN «TOUeYHO-MrHOBeHHOrO» paBHOBeCHA, 
T. €. B KaXKAOH «TOUKe» WaMeHH JI €€ <MrHOBeHHOM» Temnepatypp T (x, y,z, t) 
coOsojlaeTcs ruOOcopcKoe pacmpeweieHve MOJIeKYJI, aTOMOB H 2WIeCKTPO- 
HOB B ra3e (A 3/JIEKTPOHOB BHYTPH TBepAbIX HeopraHHueckHX YaCTHL, MpHcyT-- 
CTBYIOIIUX, B WwlaMeHH), a CleloBaTesIbHO, H 3aKOH Kupxroda — IInanKa 


e Ts Gel) eee / h met 
enByép tees = ye f aes) (1) 


Cas Gh, V)) nes ( VAR Cen ti ye) 


re yyiH &%,—MaccoBble KoOoppMUHeHTE! H3ulyuaTesbHOi HM MOroulaTebHOH 
cnoco6HocTH  cpeybl; &#—noctosHHaa I]naHka; »v— 4acTOTa; C— CKOPOCTb 
cBeta; k—nocTrosHHaa Bowpumana. 

2) IInamMa  paccMaTpHBaeTCcH KaK HeKHM KOHTHHYYM C_ IVJIOTHOCTbIO 
o({x,-y,z, ft), H HcMONb3yeTCH ypaBHeHue Jy4HcTOrO NepeHoca Oe3 yueTa pac- 
CeAHHA : CBeTAa 

dl,/dzy = By — i (2) 


rae J,—WHTCHCHBHOCTb MOHOXPOMATHUECCKOFO H3JIyYYeHHA; ty = | ap ds — om- 


THUCCKMM TyTb Jyya; S—TreoMeTpHuecKHi NyTb y4a. 
3) KouenTpalua TBepfbIxX HeOpraHWueCKHX YaCTHIL B WvlaMeHH MaJla, WM 
IIJOTHOCTh KOHTHHYYMa NO,GHHAeTCA ypaBHeHuio Kmalimepoua 


eiba(t) M(x). yy 2, tye, 0, nee eee) (3) 

rye P — jaBnenne, M — MonekyApHbIi Bec cpeszbl; R—ra3zs0Bad mocTosHHada. 
Ecyim KaxKad KOMMOHEHTa Ta30BOH CMeCH MOCbINaeT CBOe COOCTBeHHOe H3- 
jyuenve (Hampumep, CO, u H,O), To, ovespugHo, ypaBHeHua (1), (2) u (3) 
AJA Ka2K HOH KOMIOHEHTbI BBITIMCbIBAIOTCH OTICIbHO, H B JlaibHetuMx (op- 
MyJlax, JlaBuleHHe ,P o3HayaeT TaplMabHOe WaBseHHe aHHOH KOMMNOHEeHTHI. a 
M—ee MosleKyApHbI Bec. . 
4) [ina tiaMenh du3vuecku onpaByaHo ycpesHeHve MO yacToTe BeNHUMH 


Gy max 


a H ty (Hampumep, lg <1, mo jaHHpmm B. M. Masnpuesa u II. ®. Tlo- 


Qymnin 


xHva). 

5) Bemmunupt qv, a, T, p uw M w3mMensiorcad B Mpeyenax uccexyemoro 
yuacTKa IJlaMeHH He OUCHb CHJIbHO, MH WIA XapaKTepHCTHKH NOcMeqHerO B 
eJIOM PUSHYeCKH OMpaBlaHO UX yCpeHeHHe MO KOOpMHaTam. 

Ileppoe orpaHvuenve, ABJIAACb HanOoJIee MpHHIMMMabHbIM H KeCTKUM, 
BBIMOJIHACTCA HE [IA BCeX laMeH. OHO OsHa¥aeT, 4TO COOMIOMaIWTCA Hepa- 
BeHCTBA tp ~ Tyan < 6 <tposm, Lp < dx, Sy, 62<l yoy, TC tp —BPeMA ycrTa- 
HOBJICHHA PaBHOBeCHOTO paclipeseseHHA wacTHL (MOJIeKYI, ATOMOB HM 9sIeKTPO- 
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1B); Tusn — BPCMA YCTAHOBJIeCHHA PaBHOBeCHOTO H3AYYCHHA; Troan — xapaK- 
PHOe BPeMA BOSMYLLaIOUIMX MpPoOleccoB (XHMHYeCKHe peaKIHH, BbICBeEUMBaHHve 
T. X.); l) —mMHa cBo6og,HOrO mpodera uactuu; ls, — XapakTepHaa. qua 
IMCTHOTO H3MeHeHHA Temiepatyppl. Jipyrumu csi0BaMH, B KaxKJOM oGbemMe 
/— ox dydz 3a Kaxkbiii oTpesoK BpemeHu df Bonne ycneBaeT YyCTaHOBHUTb- 
i JOKATbBHO-Bpe€MCHHOe€ paBHOBecHe, HOO B (has0BOH mMoOscHCTe- 
> (oV, of) yxe NpPHMeHHMBI cTaTHCTHYeCKHe 3aKOHHI HM cobmomaeTcA rH66- 
BCKOe paciipeweseHwe UYaCTHI, 10 SHepruaAM, HO ellie He CKa3bIBaeTCA BJH- 
ie BOSMYULalOWlNX (akTOPpOB M rpasuenTa TemMepatypbl. YKasaHHble Hepa- 
-HCTBA O3HAYAIOT KBaSH3aMKHYTOCTb (basosol moncuctempl (6V, df), Korya 
AMMUeCKaA MW JIYYMCTaA HEPaBHOBeCHOCTb BCeH CHCTeMBI Cla60 BJIMAeT Ha NO- 
SeHHe MOJCHCTeMbI, T. €. 4YHCIO AKTOB COYylapeHHli MexKy yacTHuamMH 6e3 
AMMUUeCKMX TIPeCBPalleHW WH H3JIYYeHHA WIM MOrOWeHHA CBeTa MHOFO 6OlIb- 
ie YHC/la aKTOB XHMHYCCKHX NpeBpalleHH WM YHCa aKTOB M3/1y4ueHHA uM M0- 
loijeHuA cBeTa. OjHako Jia MaTemMaTHYecKOl OOpa6oTKH ypo6Hee NepeliTn 
mpefeny 6V, 6f->+0, Kak ecmH Cbl ocymecTBAANOCh TO YeUHO-MPHoO- 
€HHOe PaBHOBecnHe. 

B ofcyTcTpve BHeIHHX HCTOUHMKOB CBeTa pelleHHe ypaBHeHun (2) uMeeT 
unt, =e,B,, s,=1—exp(—v,), rye &;—cemeKTMBHaA cTeneHb 4YepHOTHI 
jlaMeHH. 

Ontuyeckui IlyTb t,, cormacHo (3), paBeH 


(4) 


a,PMs 3 - 7 \ 
I, =| 1 exp ( ee [exp (#)—1| 


3leCb HU Jlajlee uepTa cBepXy O3HadaeT yCpefHeHHe BeJHYHHbI MO KOOpjMHa- 
aM). 

JI1WHa BOJIHBI Ay, MaKCHMyMa WHTCHCHBHOCTH B CIIeCKTpaJIbHOM paciipeseuie- 
Wu CBeTa IlaMeHH oMpeyeuaeTcA M3 yCOBMA 


dl, d on 8 
Zia | (Se fee (5) 
Ucnonpaya (4) u (5), nonysum (8 = kT /hv = RdT /he) 
Sac ag ar it —exp(— 1/01 i 
7, ~ 50, (4 — exp (—1/0,,)J—1 %, \ 00 7m (6) 
ee u = 
. hs ay PMs 
hn T = | 9m (tm) = F (Ae). 


 @, JIA TylaMeHH TIpoMsBeyeHHe AwT He MOCTOAHHad BeJHYMHA, a CPyHKUMA 
CO akcnepuMenta. UroOnl ompesesuTb ee aHasMTHYeCKH, HYKHO 3HaTb 
aBMCHMOCTb 7 (9), KoTOpad [JIA Pa3MYHbIX TasoB passMdHa. Tak, Aa Ta- 
OB C BOJOPOMOMOMOOHHIMM AaTOMAMH, COrlaCHO KBaHTOBO-MexXaHMYeCKOW MOje- 
u (22), t ~ 69[1 — exp (— 1/)]. 

Orciona nonyyum (byHKiHIo 9m (t,,,), OUpeAeaeMylo TPaHCileHJeCHTHbIM 
paBHeHHeM 

-- wy = esi 
re ume Pete (7) 

=—50,, [1 — exp (— 1/0,,)] — 1 
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Pemenue ypapHenua (7) MO2xHO NpoTaOysMpoBaTD: 


T) 0,000 0,500 1,000 1,500 2,000 2,500 3,000 3,500 4,000 4, OOo OO MmEoa 

m 
°ee )0,500 0,378 0,313 0,247 0,250 0,234 0,223 0, 216 0,244 0,208)" 0, 206588; 204 
Am? 0,715 0,541 0,448 0,392 0, 358 0,335 0,319 0,309 0,302 0,298 0,295 0, 288 


BplpasuM aHasHTHYeCKH Ba TIpefebHbIxX Cyan: 
1) Onruyecku HenmoTHOe MaMa (t2,, <1): 


as atl 


eS (0, 715 — 0,961 cM -rpaq. (8) 


Vicnonpsopanve 3aKoHa Buna mpuBesio Obl K 3aHW2KeHHIO H3MepxeMOH TeM~ 
lepatypbl B ~2,5 pasa. Opnako dopmysa (8) cipaBeqmmBa, ecIH CHeKTp 
COXpaHsAeTCA HerpepHiBHbiIM. DPakTHYeCKH CHeKTPbl AIA ONTHYECKH HEMJIOTHBIX 
TwlaMeH B OOJIBIUMHCTBe CjIyyaeB MMeIOT JIMHeH4YaTO-MONocaTy!Io CTpyKTypy, 
T. €. HaOsiomaeTcaA cepa He NOLYHHAIOWIMXCA 3aKOHy Buna xapakTepHcTH- 
YeCKHX JWJIHH BOJIH Amax, Te pacnpefeseHHe HHTCHCHBHOCTH cBeTa HMeeT CO- 
OTBETCTBY!OWIHe MaKCHMY MBI. 

2) Onruyecku TOTHOe Tama (t),, > 1): 


R. a,_PMs a, PMs } 
cle 288 + 0,171 ———— oa Sol | cM-rpad. (9) 


Sako BuyHa coOjlofaeTcA JIMIb B MpeseAbHOM CJlyyae ONTHYeCKH TJOT- 
HOFO WwiaMeHH mT —> 0,288 cm-rpan mpy Th, OO: | 


Jina Tra30B C HeBOJOpofonoxoOHEIMU aToMamMH dopmysibt (7), (8) (9) 
HeECKOJIbKO CJIOKHeEe, HO UX NPHHIWMNMAbHbIN XapakTep cOxpaHseTca: 


heel = f1 (Om) + fo (On a [exp eg 


Tak, fsa Oonee oOueli saBucumocTH 1, ~ 9° [1 — exp (— 1/6)], rae B= 
2 const 0, a [1 — exp (— 1/0)]— poyccenaHyosckuli MHoxUTeIb, OTparKa-, 
OMIM SMHUITeEHHOBCKOe OTPHIaTeJbHOe NOrsoljeHue cBeTa, MOJyyHM Ta6yJu- 
pyemyto dyHkumto 8, (t,,,, 8), YROBJIETBOPAIONyIO ypaBHeHUIo 
EXP Thm —1 (BO, + 4) [1 —exp (—1/8,)] —4 | 

ah 00,,(1—exp(—1/@,))—1 (10) 


Orcioja CHEMYIOT [Ba IIpeeIbHbIX cwyuan: 


1) Han m <l 
ME. 1,43 5 rl CN PMs 
ie eee gee sails GRURRE gaa 
k oe i eo RT | ew-rpaa, 


2) Tina “es | 


rm PMs a, PMs 
0,288 + (8-0,0576 — 0,0020 = sont) | | 
ee eee 7 cM-Tpan. 7 


Jlanee MOTOK MOHOXpoMaTHuecKOrO H3/IyueHYA mnaaMeHH Hy = \ 1dQ, 
9} 
rye {2—Tenecupii yron. IIpu usmepenuax tTemnepatypbl miaMeHH O6br4HO 
HCHOJIb3yIOTCA y3KOallepTypHble My4KH CBeTA, T. e. 


GT yee] Nee E — exp 32) ow Texp GF) ~ 1] *aa. (11) 


L 


Ycpe HB No wyacToTe C€JICKTHBHYIO CTeIe€Hb YePHOTbl TIaMeHH, wx 
NOJHOrO MOTOKa H3JIyueHHA NOJLy YUM 


co sass 
H=\ Aa = ii exp pantie) tone : (12) 
F E RE 
) rye o — nocToAHHaa Credana — Boupumana. 
JlorapudmMuyeckHi TemnepaTypHEIit KosdbpHUMeHT paBeH 


OlnA aPMs ees 
= —— =4 exp = 


at 
fe —1}"=4—a, 
@) ikin Je RT : 


Avajorv4uHo OcTabHble JorapudMuyeckue KOSPPHIMCHTH! PaBHbl 


 @ina OVP 4 scene mone RT 7 


dinH OInH dInH OlinH aPMs aPMs —1 
= = = = ex == || i 


Takum o6pa30M, B HpesesbHOM Ciy¥ae ONTMYeCKH MOTHOTO WwiaMeHH BIH- 
AHMe aBJicHHA, CTPyKTyPbl H TeOMeTPpHH T1aMeHH OKOHYAaTebHO BbIKMIOUa- 
eTCA H coOmofaeTcA 3aKoH CTecdaHa — Boubumana. 

B smtTepatype OObluyHO NpHBOAATCA 9MiMpHuecKHe dopmysi Waka (},?) 


CO CTe€NeHHbIMH 3aBucuMoctamu H = const-P°?s*ST°T, rae ap, as Hw ar— 
SMIIMpHuecKH TOAOupaemble BEJMYAMHLI, MOCTOAHHBIE B Y3KOM HHTepBasle ycuio- 
Bui (P, s, 7). Tak, Qua noToka uanyseHua CO, a napop H,O npu T~ 
=~ 700 — 800°K Lax, Kk coxkanenuio wcCueJOBaBLIMH BaMAHMe He BCex Ma- 
ie ee KKaJ1 


paMeTpos, Momo6pan 3aBucumocru: 1) ana CO, H 3,5 (Ps) 33 (aa ee 


T \3 xan 
Kak WOKa3aHO BBbIMe, 3aBHCH- 


2) nia HO H ~ 3,5 P%8050,60 (iy FEET, © 


‘MOCTH XOpoulo corsacyloTcs c copmyoli (12). 
 OTKJIOHeHHA OT 3akoHa CTredaHa — Bompumana B YCOBMAX ONTH4eCKH He-. 
IIIOTHOrO TWIaMeHH BHOCAT CYMIeCTBeHHbIe MOMpaBkKH B (OpPMy4JIbl, HCMONb3y- 
eMble IPH ONpemeseHHM palMalHOHHOM, ApPKOCTHOH aw UBeTOBOH TemnepaTyp 
llaMeHu. 

Bpipaxkaro rsayOokyo upusHatesbyoctp II. ®. Moxuny, A. J. Mapromuny, 
C. C. Hopuxopy, B. C. Tpocbumosy 3a nutTepec K padoTe HW JMCKyCccHH. 
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. PH3SHKA — 
r. A. CKYPH]HH u K. I. CTAHIOKOBHY 
ABYDKEHME TMPOBOJALIEH MJIASMbI Moy JEMCTBHEM MOPUIHSA 


(II pedcmaeaexo axademuxom H. H. Bozoato6oeoim 16 XI 1959) 


B paoote (2) 6nui0 MoKa3aHo, YTO NpHOmMxKeHHOe (aCHMMITOTHYeCKOe) O- — 
HOpasMepHoe JIBYXKeHHe T1a3Mbl OMMCbIBaeTCA COOTHOWMeHHAMH (pH ft > 0) 


eee a 
ae 
ana Peas 


a 
5 
GEG coso(— x + T)— 
— #2 sino (= x ae (1) 4 
po =V 4xt + B® (2); (2) 


P+ = Po(t)—\ p (ue + wus) dx. (og 


IIpu 3TOM CKOPOCTb Ya3a OTIpPeWeJAeTCA H3 YPDaBHeHHA 


x -+- B hie 
u(x, ini ae Ee a (4) a 
Bxofauue B (1) — (4) BenwunHEt umeroT Bugz: B=const; 8 = const <0; | 


a—-wV x, rye ©—uacrora; T(t) u Ay(t)—upou3sBoubHEle dyHKWMN Bpe- | 
MeHH. 3 


IIpoussombuy10 dbyHKunio T(t) MOKHO ONpeseHTb, BBOAA KakOe-HOO ye- 
JOBue Id U, HaMlpHMep, eCH CTeHKa JBuXxKeTCH TO 3aKoHy x = (Zt). Torga 


T= V dat + B {const 4s & \lartr— | vac (5) : 


[IpouspoubHble (byHkunu O (z), rae 


x 2x dt 
2 Tre a ee 
Weaeza t \\ oes de eeat (9 
uv Ao(t) oMpemensioTcA M3 rpaHM4HbIX ycJIOBul. 
B xKavecTBe MPHMeHeHHA NOJyYeHHBIX OOWIMX COOTHOMIeHUli paccMoTpHM 


cieqyiollyio salayy: MycTb NpOBOAAMad cpefa (Ma3sma) JBH2xKeTCA B Tpy6e 
NO WeHCTBHCM TIOPWIHA, MPH STOM 3aKOH JBH2KeHUA NOPWIHA uMeeT BUA 


tn = = (2). (7) 


Torga “3 (4) umMeem 


Un (t) = at = d(t). (8) 
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Tlepey, nopiiem yepe3s HeKOTOpoe BpeMA BO3HHKaeT yapHasa BowHa. IIpu 
OCTaTOUHO OOJbINOM SHAYeHHH @ yJlapHad BONHa BOSHUKaeT NOTH cpasy u 
OM 3H HavaJia KOOPAMHAT, MOCKOJIbKy MOMeHT BpeMeHH OOpa30BaHHA y]ap- 
OH BOJIHbI ty H MeCTO ee OOPas0BaHHA Xy OMpeesAOTCA UsBeECTHbIMH op- 
fyiamMu (7) 

‘ 2 
ae 29 hes 2¢5 
y (R+4)a’ uf (k+41)a’ 
Ze Co — CKOPOCTb 3ByKa B cpeze. 

Met. OyeM peHeOperaTb OGacTbio JBHXKeHHA Cpebi BO OOpasoBaHua 
MJIbHOH YyapHOH BOJIHbI, MOCKOJIbKy. OHA Maia HW He HMeeT cyllecTBeHHOrO 
sHaueHHA. : 

Ilepexoqum xk onpeneseHHio Bxoamux B (1)—(4) BenmunH. OnpeyemHM 
ipexye seero T (f). M3 (5) c yuerom (7), (8) NomyuuM 

; ee Bat? 
T (t) = V 4xt + 8-const— oak 
Tak Kak npH t=0 JT =O, To okoHy¥aTembHO 


B Bat? 
T (t)=——o() = —. (9) 
IIpu stom 
2 
UK AL aE («—) L qt; (10) 
x — al®/2 
V 4ut + 8B a 


Tlocue 3Toro Ha PpoHTe CHJbHOM yapHoH BoJIHbI HMeeM (?) 


te, Meee at? k+4 
Dy gp =p 8 = pee to) + 


VMuterpupya, MOMyYHM 3aKOH JBHXKCHHA (POHTA CHIbHOH YapHOH BOJHBI 


x = (At + B) 404] const + =F a \(é = ie) (4xt + py-ernnae |. 


Tak Kak nph t=O x=0, okoHYaTeIbHO NOyUMM: 


- a (k — 1) B2/P 4xt + B Yet | 
«() =sq =H G5 | 2 (( 8 | = ee 
k—1 
+ (k-+ 1) #[3¢(3 — &) — en? I. (12) 
4xt \(R+1)/4 
Pasnarad BeJIMYHHY (1 + =e) B PA MH COXPaHAA WeHbI TOJIbKO Tep- 


30r0 NopsyKa ManocTu no xt/B, aro mpH x<1 focTaTouHO AIA Halllero pe- 
eHHA, HalemM 

| 

kR+1 45 (k2 — 4) xat® 

| x(t) = al’ 4 16 : (13) 
Sto BElpaxeHue uM OyfeT JocTaTOUHO TOUHO aBaTb 3aKOH [BH KeHHA 
ppouTa yapHoi BOMHbI, IPH 9TOM CKOpOCTbh (:PpoHTa BOMHE! Oy JET 


Deeg salts Er xat?, (14) 


CKOPpOCTb TeYeHHA raza 3a MPOHTOM BOJIHbI 


thn (X, ))=at +S. (15) 
Onpenenum Tenepp @(z), ucxoaa us ycuOBUA 


th ee seas 
gs Si ge eg RL 


Tora u3 (2) 


Se a pin Po 
2 51 Vir eB 


at? (k —1) oS 1) | 
Spee r xt]. (loys 

Vis (16) naxogum t = fy (z). Takum see 
k—1 VW 4nty (2) + B 


mpuyem c yuetom (13) 


OKOHUaTeJIbHO NOJIY4HM 


k+1 4ut + 8 

P—E—-1V Gi) + BP (1g 
TlepexonuM K ompefemeHuio P(t). TlockKonpky Ha ponte yyapHoi 

BOJIHHI (°) 


H? 2D, 2p fkR+1 oe aia A k—1xt 
Ct ee EES =| = pa? [ee fl 


TO 


Py (t) ="t"p at?(1 + =F) + ! | (us ++ wuts) p de. 


TlocneqHuii MHTerpasl HYXKHO BBINHCIMTb B OOWEM BHAe HM 3aTeM TOJcTAa- 
BHTb 3HaveHHe xX Ha (PpOHTe YapHOH BONHbI. DTO Maer: 


H2 k+1 Ri eRe 
P+ =F pate?(1 + 5-5) + 


3 
eee B dy? (x — at?/2) 
xo + HK“ (X — A 
jo | RiGee Oe ae (19) 
Se kis Li tiy ge R—1 or? a 
Deis = — at" g» MIpHYeM Bepxuuli mMpeqen cooTReTcTByeT sHa- 


YeHHIO X = X, KoTOpoe BbIOMpaeTcA Mp BEINHCeHHH Py (t). 
OcraeTcaA onpeyenuTb B ypaBHeHun (1) Ay(t), 4em OyeT MomHOCTHIO 


ompefeseHa dbyHKuua H = H (x, t). [lockonpky Ha nopwHe Py = H?/8r, To, 
HCXOMA M3 ypaBuenua (19), MbI TomyuMM, 4TO 

H2 

=n (t), (20) 


re 7%, (¢)— usBectHaa tbyHKuMa Bpemenu ¢. C pyro crToponbl, noyctaB- 
Jas B (1) 3HayeHve x = at?/2, mpl nowyuHM 

H = Ag (t) M(t), (21) 
re 2 (t) — Take MsBecTHad (byHKuMA Bpemenu ¢. CpapyuBaa (20) u (21), 
HaliyjemM, 4TO 


— 
Ay (t) = = 2 maf (2). (22) 
Takum o0pasom, NOCTaBJICHHaAH 3afada OTbICKAHHA BCeX TlapaME€TPoOB, OTl- 
PeAeIAIOULHX JBHKeHve NpoBoyAupen T1Ja3MbI TNO, TeucTBueM NOPWHA, pellleHa. 


Muctatyt dusuku Semau um. O. IO. IlImugta Tloctynusio 
Axkayemun nayK CCCP 22 X 1959 


IMTHPOBAHHAA JIMTEPATYPA 


PT An Ck y pun a, K. TI. CranwKosu4, JAH, 130, M6 (1960). 2 K. I. 
CrantokoBu4, Heycranopusumeca ABwxKeHHA CHMOMIHBIX cpeg, 1955, § 23: 3 OAs 
Baym, C. A. Kanaan, K. 1]. Cranwkospu4, Baegenne 8 kocmuyeckyio ra30qu- 
namuky, M., 1958. 
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Hoxnann Akagemun nayrk CCCP 
1960. Tom 131, Ne 1 


PHSHKA 


A. A. COKOJIOB 


NAPAWOKC Y4ACOB MPH ABY)KEHHM 3APA)KEHHbIX YACTHIL 
B MATHUTHOM TIOJIE 


(ITpedcemaeneno axademuxom H. H. Bozoarboeum 20 XI 1959) 


Kak H3BeCTHO, AJAX TOrO YTOOb! MpoanaJIM3upoBaTb MapaoKe yacoB, He- 
OOXOMHMO TOTpeOoBaTb, YTOOL! YacTulla HAH Ha BCeM MYTH WIM XOTA ObI Ha 
OTJCJIbHBIX efO yUaCTKaxX JBHTaslacb C YyCKOpeHHeM. ITO MOXKHO Cleat, 
HallpHMep, paccMaTpHBaxA JBHKeHHe NO OOuleH TeopHH OTHOCHTesbHOCTH (1, ”). 
C [pyro cTopoHbl, ocTaBadcb B PaMKax CMellMabHOH TeOpHH OTHOCHTEesIb- 
HOCTH, Mbl MO2KEM YCKOPeHHOe JBHXKCHHE OTPHUAaTeIbHO 3apAKeCHHOM UYaCTHIDI, 
HallpHMep 9JICKTpOHA B 3JIEKTPOMArHHTHOM Ose, ONHMCbIBATb PeJIATHBHCTCKH 
HHBapHaHTHbIM ypaBHeHHeM (CM., HampHMep, (°)): 


Mop = — — Xv ys, (1) 


rye YeTLIPeXMepHad KOOpAuHHTa x, =F, ict, a MarHHTHOe Mone H uw 9ueK- 
Tpuyeckoe noe E cpa3saHpr c TeH30pom H/,, cooTHoweHuamMH Hz = Ap, 
iE,—=Hyut. Xt. B ypapHenun (1) ToukoH O6o03Ha¥eHbI! MpOH3BOAHbIe 110 
COGCTBeEHHOMY BpeMeHH s. CyleflyeT TaK2Ke 3aMeTHTb, 4TO B 93TOM YpaBHeHHH 
Mbl TipeHeOperiM peakiiHeH H3Iy4ueHHA. 

Vcnomb3yemM ypapHeHuve (1) faa uccieqOBaHHA MapayloKca uacoB MpH 
PCJIATHBUCTCKOM JBH2KeHHH 3apa.xKeCHHOM YacTuUb! B OeraTpone. Jlma sToro B 


-tijlocKocTh z= 0 BbiG6epeM MarHuTHOe ose B Buse (cM., Hampumep, (*)) 


dds. — JBlen = 0, (2) 
He (r,t) =F () [ra +m 52 R*98 (x) 8(y) |. (3) 
Jaa Toro uTo6bl WBH2KeHHe ObIIO YCTOMUMBbIM, HeOOXOAMMO, U4TOObI TO0Ka- 


ZaTejIb ClalaHWA MarHuTHOrTO NOA Jexal B mpemenax O<q<1. Bropow 
WieH B CKOOKaX B WpaBol yacTH paBeHcTBa (2) WOOaBeH AA Toro, 4TOObI 


“Ha paBpHosecHoi op6ute (¢=0, r=R) BHMOMHAMOCh ycnoBue Buyepos 
(H =1/,H). Torgda ecam B HavaJbHbii MOMeHT BpeMeHH Tl OKOALIHHCA 971K 


TPOH HaXOMUTCH Ha PaBHOBeCHOM OpOuTe, TO Ip MPOMSBOJIbHOM yBeJMUeHHH 
CO BpeMeHe€M MarHHTHOTO MOA, T. €. CPYHKUHH F(t), 9eKTpoH OyyeT JBH- 
TaTbCA lO PaBHOBecHOH opOuTe *. 

Kak Buguo u3 (3), 3HaveHHe MarHHTHOTO MOA Ha PaBHOBeCHOH opouTe 
paBHO 


Ho( Rv =P Ret (4) 


TlockoupKy Hz 3aBMCHT OT BPeMeHH, TO, HapsAy C MarHHTHbIM Tove, 
JOJKHO MOABHTbCA elle WH 3JIeKTpHyecKOe Tose, KOTOpoe OyeT ycKOpaTb 


BpalleHHe 9JIEKTPOHA. 


* Ecm HauanbHasd CKOpOCTb OTAH4Ha OT HYJAH, TO MbI BCerqa MOXKEM Noo6paTb Takoe 
Had aJIbHOe MA@FHUTHOe Nowe, KOTOpoe yAepRHT YacTHUy Ha PaBHOBeCHOU op6ute. Baxuo 
[pH 2TOM, YTOOKI CKOPOCTb Oblia HaNpaBseHa NO KacaTebHOM M HavallbHoe fF paBHANOCh R. 


1 


Ilpu nomomu ypapuennit Maxkcpenma JlerKO MOKa3aTb, YTO 3HaYeHHe CO- 
CTABJIAIOUIUX SJIEKTPHYeCKOrO NOJIA Ha PaBHOBeCHOU op6ute OyeT onpee- 
NATbCA COOTHOLNICHYAMU 

R-4 TAR sy, 
Bp=0, F,= FO) ES (5) 


Cc 


rye ITPHXOM O6O3HAYeHbI MpOHSBOAHbIe MO BpeMeHH 7. 

Tlogctapina (4) u (5) B (1) M MpowsBoqa 3aMeHy * + ty = re’, rae ¢— 
OJAPHBI yrou, Mbl HaliqeM MpH HavaIbHbIX ycnoBuax z= 0,¢= 0, r=R 
cleyIoulve YpaBHeHHA, OMMCHIBAaIOWWe JBYXKeHHe 3JICKTPOHA; 


22 Ri const, tze—= Oy (7) 
° 4 ; 

je 8) 
Vo 


rye 8 —ckopocTb BuxKeHUA deKTpoHa. IlockobKy ypaBHeHue (8) ABJIAeTCA 
CJIeJICTBHeEM BCeX YeTbEIpeX ypaBHeHH (1), TO cayyai uw —=4 yunTbIBaeTCA B 
HeM aBTOMaTHUeCKH. 

M3 ypapHenusa (8) HaxouM 


t 
s—s = \VI— Pade. (9) 
to 
Jlanee, NoycTaBlad clofla 3HayeHve BeMMUMHEI 8B, KOTOPpad MOKeT OBITb 
HalieHa W3 paBeHCTBa 
c 8 


¢ ee 10 
. (10) 
HM COOTHOINeHHA (6), NOyuaem: 
t 
dt é 
—S= =" Ld 
oe \ aaa i See 


ty 


Orciola BAKO, YTO eCJIM MarHHTHOe Nose TocTOsHHO (F = const), To co6- 
CTBEHHOe BpeMA S H BpPeMA HaOsIoMaTena ¢ OyYAyYT CBASAHbI H3BECTHDIM U3 


TeOPHH OTHOCHTeIbHOCTH (JIA ABHXKCHHA C MOCTOAHHOM CKOpocTbwO) COOTHO- 
WeHHeM 


sy (eee (12) 


Ecum 2Ke MarHHTHoOe ose OyyzeT yBesMuMBaTEeaA 0 JIMHEHHOMY 3aKOHY 
915) lO 


s=—In(at +V 1+ wt), (13) 
rme 
eR ae 
=<, B. (14) 


IIpu pppoe dopmya (12) u (13) me nono2%KMM, YTO B Ha¥ase ABM>KeHHA 
So =f) = 0. 


Paspeulad ypaBuenue (13) oTHocuTenbHO .Bemmumnn ¢t, Momyyaem 
1 
i= —sh as. (15) 


IIpuHumas BO BHHMaHHe, YTO BeJIHUHHa af CBA3AHA C MPHOBeCHHOM CKO- 
POCcTbIO COOTHOWIeCHHEM 


et ao (16) 


at 


MbIl MO*KEM Bbipaxkenve (13) mpeacTaBuTb B BUTE: 
5 7 ay pace at aa ees 
S 5 V1 eee 1 62) (17) 
Tlocneauee BbIpawenve peycTaBsaeT cook oOoOmjeHHe bopmyubl (12) 
Ha CJlyuah JBH2KCHHA aCTHIbI C NepeMeHHOH CKOPOCTbIO, COOTBeETCTBYIOUIeH 
BO3pacTaHHlO MarHHTHOrO TOA MpOMOpuMOHabHO BpeMeHH. 
Bpi6epeM MarHHTHOe Toe TakKHM OOpa30M, 4TOOBI OHO YyCKOpHJIO MoKoS- 
INHHCA BHAaYasle SJIEKTPOH (By = 0) fo HeKoTOpoli MaKkcuMasbHOM cKOpocTH Bf): 


Dae (a eo ee AOR Oe ( 18a) 
3aTeM B TeYeHHe BpeMeHH ft, MOMMep2KMBaIO 9TO PaBHOMepHoe Bpalllenue: 
EG) EABrp== COnsty ain me ES fy (186) 


H, HaKOHell, B TeyeHHe BpeMeHH ¢f; = 7, BHOBb OCTAHOBHJIO Obl 3TY “aCTHILy: 
F(t)=B(Qty+t,—), t+hct<pntnth. (18 B) 
TloqctTapiaa 2TH sHauenua F(t) B copmysy (11) a yuuTbIBaa mpH 3TOM 
pemenua (12) u (13), Mbl HaligemM cmemyloljMe COOTHOMIeHHA MeXpy CooT- 
BeTCTBYIONIMMH 3HaYCHHAMH JIA COOCTBCEHHOrO BpeMeHH H BPeMeHH HaGJIIO- 
JIeHHA: 


z (2 —_____— 

Resmsgeie aie see ales Eppes PL pepo): ae et) 

: Vi—83 
B cna6o0 penATHBHCTCKOM cuyuae (Bi <1) nocneqHee BbIpaxkKeHHe MOXKeT 

6bITbh IIpeAcTaBsieHo B BHTe: 


S = 2t,(1—*/6 Bi) + te (1 —*/28i)- (20) 
B apyrom yaprpapeaaTuBuctcKom cayyae (1 —Bi<1) mbt 6ygem uMerTD: 
Seer ee: [eee eee) ea 21) 


Vi—8 
OwHako CuleqyeT MpH 9TOM HMeTb B BUHAY, YTO B KpaHHeM yJIbTpapeATH- 
BHCTCKOM CJIyyuae HeEOOXOAMMO YUNTHIBATb elle CHJIY TPeHUA, MOCKOMbKy pH 
9TOM JIOJUKHbI CTaTb 3€MeCTHbIMM TloTepu 9HeEpruH Ha u3nyyeHHe (°). 
Mbt MoxKeM, HaOOopoT, HaHTH OOnmlee BpeMA BH2KeHHA UYaCTHIbl OTHOCH- 
TesIbHO HaOstomatena (T = t, +f, + tz) Kak (PyHKUMIO COOCTBEHHOrO BPeMeHH: 


T ==shas, + —2—. (22) 
Vi-p 

IlonyyeHHbie PopMyJIbI JIA H3Me€HEHHA BPeMeHH, KPOMe BbIACHeHHA He- 
KOTOPbIxX oOOLLMX BOIIPOCOB, CBA3AHHbIX, HallpHMep, C WHapafOKCOM UYWaCOB 
(MOCKOJIbKy MbI BCerya MOXKeM CHOPMyJIMpOBaTb 3ajayy TakKHM OOpa30M, 4TO 
B HauaJIbHbIll H KOHC4HDIi MOMeHTHI BPeMeHH YacTHILa GyeT NOKOMTLCA, Tora 
Kak S<T), MOryT ObITb MpoBepeHbl HeNMOCpeACTBEHHO SKCIePHMeHTasbHO 
TipH HCCJIEQOBaHHH, HallpHMep, M3Me€HCHHA BPeCMeCHH #KH3HH CIOHTAHHO pac- 
NafaiowlUXcA 3apA%KeHHbIX YaCTHI (HaNpHMep, [- WIM 7-Me3OHOB). 

Oco6opiit MHTepec 3]eCb JOAKHO Tipe ACTaBUuTb MCCJIEMOBaHWe BePOATHOCTH 
pacnaya wacTH, JBHXKYILMXCA C PeMATHBHCTCKOM, HO TepeMeHHOM CKOpOCTHIO, 


~ MockoscKuit rocyapCTBeHHbI YyHHBepCuTeT Ilocrynua0 
um. M. B. Jlomonocosa 20 XI 1959 


IMTHPOBAHHAS JIMTEPATYPA 


1M. Born, Phys. Blatter, 14, 207 (1957); Yen. u3. nayx, 69, 105 (1959). 2 C. B. 
Leffert, T. M< Donahue, Am. J. Phys., 26, 515 (1958); Yen. us. nayx, 69, 111 
(1959). %7.. 0. Asaneuxo, A. A.Coxoaos, Kaaccnyeckaa Teopua noaa, 1951, 
arp. 238,. 4A. A.Coxoaos, MH. M. Tepuos, I. M.Ctpaxosexuah, KOTO, 
31, 439 (1956). 5 0. 0.Hsaneuxo, A. A.Cokxoaos, JAH, 59, 1551 (1948); 
A. A. Coxowos, Bsegenue B KBanToBy!o 3eKTpoquHamnky, M., 1958, crp. 176. 
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Jloxaagn Akagemun nayx CCCP 
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TEO@SH3HKA 


B. TI. HOKYUAEB 


3JIEKTPHYUECKHH PA3PAA MPH MPOJIETE METEOPOB 
B ATMOC®EPE 3EMJIN 


(ITpedcmaeneno axademuxom B. I. Pecenxoevim 22 X 1959) 


V3pecTuo, uTo MovleT MeTeEOpoB B aTMocdepe SemsH COMpoBoRMaeTcCA pasHo- 
oOpasHbIMH SJIeKTpoMarHHTHbIMA ABseHHUAMH (1). TlomMuMo MHTeHCHBHOrO Ol- 
THYeCKOFO H3JYYeHHA, HaGwJrOJalocb COOCTBeEHHOe paNHOu3JIyYeHHe HOHM3HPO- 
BaHHbIX MCTCOPHBIX C/Ie{OB Ha AVIMHHbIX HM CpeHHX BowHax (?,*). [pu npomere 
APKUX OoMMAOB HM MeTCOPHTOB OTMeYAaIMCb OTKJIOHCHHA MarHATHOH CTpeKH 
KomMuaca. Ha HekoToppix cdboTorpaduaxX KPYMHbIX MeTEOPOB MOXKHO 3aM€THTb 
CBETAIMHCA Opeo BOKPyr JeTAMWeH YacTHUb!. B 30He NOJAPHbIX CHAHHH Mpo- 
XOXKICHHE METEOPOB MPMBOAHT K «3axKHTaHvio» BAAHMOrO CHAHHA. Bo3smMoxHO, 
uTO OObIMHBIE MeTEOPbI Y4aCTBYIOT B CO3MaHHH MHKPOMY/bCaluH MarHuTHOrO 
noma Semsau (*). 

TlepeuucsieHHble SKCIEPHMEHTAJIbHbIe (PakTbI MOXKHO OOBACHHTb SIeEKTPHUe- 
CKHM pa3pAJOM B Ta3e, BOSHHKAIOILMM IIpH MposleTe M€TeOpoB B BEPXHHX CJIO- 
AX aTmocdeppl Semin. 

OyHako JIA ero OCYIIECTBJICHHA HY2KCH MCXAHH3M, OObACHAIOWHH BO3- 
HUKHOBeHHE JOCTATOUHO CHJIDHBIX SJIEKTPHUeCKUX MoseH Cc Halps»xKeHHOCTEIO E, 
IIpeBbIINAarolleH MpoOuBHoe 3HaueHHe Epp. 

[asopplli paspay B HOHOCKepe B MPpHMeHEHHH K MOJIAPHbIM CHAHHAM paccMma- 
TpuBasica A. MW. JleOequucxum (°,°) u Byspdbom B MpHMeHeHHH K COOCTBeEHHOMY 
cBeyeHHio HOUHOrO Heba (*). B sTHx paOoTax CUHTasIOCcb, 4TO ra3s0Bbii pa3spaz. 
OCYIECTBJIAeTCA B HHAYKUMOHHBIX QICKTPHYeCKHX NoOUAX. CuJIbHoe HHAYKI- 
OHHOe NOJI€ BOSHHKACT B 3OHE TOJAPHbIX CHAHHH B pe3syJIbTaTe JBUxKeHHA OnI- 
CTpbIX KOPIYCKYJI COJHeEYHOrO MpoHCxo*wKAeHHA MoMepek CHJIOBbIX JIMHHH reo- 
MarHUTHOrO Nowa. By) nHTepecoBaJica BLICOTaMH ~200 KM, re Halps2xKeH- 
HOCTb mpoOos HeBeuKa. B mereopHol o6lacTu BEIcoT 80—120 Km ofHoposHpIe 
SICKTPHYECKHE NOJIA HE MpeBbIWaloT MpOOMBHOrO 3HaveHUA. OJeKTpuyeckoe 
Mowe 3emiu Opicrpo yOpwBaer 10 HalpaBJIeHHIO BBepX OT 3eMHOH MOBepXHOCTH 
M Ha YKa3aHHbIX BbICOTaxX He MpeBocxoguT 107? B/em. MugzyKuuoHHoe a0eKTpu- 
yeckoe Mose E; cosqaetca B STO OONaCTH 3a CUeT BETPOBbIX MoJel u ompele- 
JiaeTca cbopmysion (8, *) 


iy = es [VHl, (1): 


rye V—ckopocts cpeqpt; H)—marnurHoe none 3eman. Upuuumaa V = 

= 100 M/cex, Hy) =0,3re, nonyaum E=3-10%s/em. B pa6ore (8) tloKa- 

3aHO, YTO BCJeNCTBHe NOApHsanun E-cos woHochepbl OOpasyeTca aeKTpU- 
le) = 

yeckoe Moule C Hallps»KeHHOocTEIO E, = > E= 104 B/eM, rae 9, H os — cooT= 
1 


BeTCTBEHHO NOlepedHad H XOJMOBCKaA QJIeKTpHYecKHe poBoxuMocTu (8). 
TakuM o6pasom, B MeTeopHoli OOAacTH HMelWTCH aeKTpHYecKHe Toma WH yK- 
WM C Hallpa2KeHHocTbo Ey = 10° B/em. 
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IIpoxoxeHue MeTeOpoM BePXHHX CJIOeB aTMOCiepbI CoMpoBoxsaeTcsA 06- 
JASOBAHHEM CHJIbHO HOHH3HPOBaHHOrO Clea, COCTOAMErO B OCHOBHOM H3 9JIe- 
‘TPOHOB H HOHOB MeTeopHOro BellecTBa (MeTeopHad mvia3Ma). KonmenTpaua 
JIEKTPOHOB B CJlee Ha HECKOJIbKO NMOPAAKOB MpeBOCXOAMT KOHIeCHTpaluro 
JIEKTPOHOB B OKPY2Kalollleh ee HOHOCHPepHol mia3me. Tak, WIA mMeteopa + 5 
sBeESHOH BeJIMYHHbI KOHILCHTpallHA B HauaNbHbIli MOMeHT N= 10° an/cm?, 
fora Kak flaxKe B MakcuMymMe E-cllox wHoHocheppl Ha BpicoTe 110 Km 
N im <2,5 10° an/cm3. 

Bandy 9TOrO MOXHO CUYHTaTb, YTO MeTeOpHad yacTHIla ocTaB/AerT 
3a CoOoH oOako XoOpowio NpoBosAMlero raga, OKPY2KeHHOTO ra30M Co 3Ha4yH- 
reIbHO MEHbIUeH MPOBOAMMOCTHIO. CyuiecTBeHHO, 4YTO 3TO O6MaKO uMeeT CcbopMy 
SHJIbHO BBITAHYTOTO CIMVJIOWIHOrO WHJIHHpa co cpeqHei AHHoK 7 = 10 KM u 
paquycom R =5 M. C Apyroli cTopoubl, u3BecTHO, YTO BCAKUMH MpoBOLHHK, 
TOMCHCHHBIN BO BHeIUHee SJleKTpH4uecKoe Mose E,, Nodapusyerca wv uCKaxKaeT 
rONOJIOrHIO STOFO MOJIA TaKHM OOpa3soM, 4TO BOMM3H 3aOCTPEHHBIX KOHILOB IIpo- 
30ilLero Tella BOSHHKaeT YCHJIeHHOe HeEOAHOpOAHOe ZIeKTpHYecKoOe Mose. ITO 
OYCIIOBJIEHO COOTBETCTBYIOUIMM pacnpeeeHHeM NMOJAPH3aIlMOHHEIX 3apAOB 
ja MOBeCPXHOCTH MpoBoOJHUKa. 

Jia Toro uToOb! OWeHHTh acdekT YcuJIeHuA 2eKTpHYeCKOrO MOA BOIu3H 
<OHILOB MeTeOpHoro cJlefla, alMpOKCHMMpyeM efoO CHJIbHO BBITAHYTHIM 3JIJIMN- 
SOHOM BpallleHHA; K STOMY IpHeMy MpHOeraror B BICKTPOCcTaTuKe Ipu pacueTe 
1OJIA OT 3€pAXRKCHHOM HHT KOHCUHBIX pa3meposB ('°). B ciyuae, Kora BHeIIHee 
aeKTpHyecKoe Move E, opHeHTHpoBaHoO BAOJb OosbUIOH ocH MpoBoAAlero 
IIMNCOKAa BpalleHHA (OCb cuefa), JIETKO HaHTH YCHJIeHHOe JeKTpHuecKoe 
Tovie BOM3H ero BepumMH (1°): 


1\2 iB 
| Byrne = S lg @ijr,) = 4 ? (2) 


\ 


“we r? =4Dt + r6—acbdextupnpi pamuyc cnefa (Masada nomyocb saaMn- 
-ouga); D— KoadduuverT Quddy3un; ry — HavaJbHbll pafuyc cuefa. 
OueBuyHO, ITO ycuJleHve loa Ey, B KOTOPOM JBHxKyuLulicaA MeTeop cop- 
MUpyeT CBOH MOHH3HPOBaHHbIM Cle, OyeT HaHOoJlee HHTCHCHBHBIM B TOJIOB- 
HOH wacTH clea, Tak KaK paflWyc HawawbHOrO yy¥acTKa 3a BpeMA MoseTa 
YBEIMYNTCA BCJIeCTBHeE JupPy3HH UW NONe, B COOTBETCTBHH Cc (opMy.Io# (2), 
yMeHbIUMTCH. Bo3bMeM B KaueCTBe CpeAHHX BeMUHH f;=—5M, / = 10 km, 
rorfla ycWsleHHoe ose B YOOBHOH yacTH cuefa OyzeT Emax = 10°F) = 
= 108/cm. [lone oKka3biBaeTCA yCHJIeHHbIM MO BCel JMHeE 92/IMICOMa, HO 
1avOoJlblee yCMIeHHe MpPOWCXOJHT BOJIH3H BepLIMHbI B OOlaCTH pa3mMepom 
1—0,1/. CnegqopaTenmbHO, CHJIbHO BbITAHYTaA, WrsooOpasHan dopma cuepa 
3eyleT K ycHwleHuio B 10° pa3 cma6oro 9eKTpHyecKorO TOA OKpy2xarolleh 
>peabl. CremeHb yCHJI@HHA 3aBHCHT OT yrvla, NOf KOTOPbIM JIETHT MeTeop m0 
THOUICHHIO K CHJIOBLIM JIMHHAM 3JIeKTpHyecKoro oA Ey: upH monere none- 
DeK HUX yCusleHHe MpakTuyecku oTcyTcTByer. Jlerko MpoBepuTb, 4YTO NoOBepx- 
as cuna E?/4x, jelicTByoulad CO CTOPOHBI yCHJIeHHOrO NOAA Ha NoBepx- 
LOCTHHIC NOJAPH3AILMOHHble 3apAbl, He MPeBOCXOJMT MapliMasbHoro JaBse- 
{UA MeETEOPHOM Tla3Mbl MW He OKa3bIBaeT 3aMeTHOrO MeXaHMyeCKOrO Boszeli- 
“TBA Ha CJIebl C 9IEKTPOHHOM mmMOTHOCTHIO Ny < 10° 9n/cm?. 
_ IIpo6upnoe sHayenue HalpsA2%KeHHOCTH 9NeKTpHYeCKOrO MOA, Beflyulee K 
O3HUKHOBeHHIO 3JIEKTpHueCKOrO Tas0Boro paspsAfla, MOXKHO HaliTH, BOCTIONb- 
BOBABIIHCb H3BECTHbIM BbIpaxeHuem (1) 
6 Ap 
Eon = BY lg (pd)’ (°) 


je p — flaBulenue rasa B MM pT. cT.; @—wHa paspaqHorO MpomMexyTKa 

cm; A=2,6-10? u B=0,68 —nocToAHHble, CBASAHHbIe Cc KoaddPuru- 
HTaMM WOHM3allMM 27IeKTponamu mu HOHaMH (11). Ha cpequel BpicoTe MeTeop- 
olf o6macTH h = 92,5 xm Bo3bMemM p= 10% mm prt. cr. (18) nw d= 1 km — 
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cpenunii pasmMep oOmacTH ycuseHHoro Toma. TloxcTapiad STH SsHaveHHA B 
dbopmyay (3), TomyyHM Epp = 1 B/em. TlepnexaukyapHo K MarHUTHOMy TOW 
SemJIM Hallp#2KeHHOCTh Upo6oa BospactaeT: 


Boe = 2 En, (4) 


Pe 59 H oy — 9JIEKTPONPOBOJHOCTH COOTBeETCTBEHHO BAOJIb HU WOnepek ee 


HUTHOrO Tous (°). Ha petcore h= 110 kM Enp = 10 B/cm. ConocTaBseHne 
HallpA2xKeHHOCTeH mpoOod HM YCHeHHOTO NOJA B TOMOBHOM 4acTH MeTeOpHOrO- 
Clea yKa3biBaeT Ha BOSMO?KHOCTb BBINOJIHeHHA ycoBuH mpoboa ("). Takum 
o6pa30M, yCWJIeHve ZIeEKTPH4eCKOrO NOMA BOSH MeTAILero MeTeOpa BeeT K- 
o6pas0BaHHMio OJHOH H3 (opm ra30Boro pa3pxAa. ; 
Ha ocHoBaHHH H3JIOKCHHOFO MOXKHO CelaTb BEIBOA, YTO CBETALLMMCA Ope- 
ol, IpHexKallui K ABWKYULeEMyCaA MeTeopy, BOSHHKAET Kak CJIeECTBHe KOPOHH- 
PpOBaHHA TOJIOBHOM YaCTH HOHM3HpoBaHHoro cyeqa. KopoHa OXBaTbIBaeT BCIO 
oOaCTh HEOLHOPOAHOLO 3/IeKTPHYECKOPO NOMA H MMeeT LHaMeTp NopsAaKa 1-2 KM. — 
IIpouer ApKHX MeTeOPOB B CJIY4ae CHJIbHbIX SJIEKTpHYeECKHX TMOJIeH MOKET- 
COMpOBOKAaTbeA MepexoOM OT KOPOHHOrO paspxsqja K MCKPOBOMY THIMa MOJI- 
Huu. PasBpuTve KaHasla UCKpoBoro pa3pafla oOleruaeTcCAH HaJIMYHeM MIpOBOdA- 
Wlero ILMIMHApHyecKoro Cileqa, roOBHad 4YaCTb KOTOPOrO OyeT MpopactaTb Cco- 
cKopocTb1o ~5--10 Km/cex ("), YTo NpHBeeT K 3aBbILWeHHIO HCTHHHOM CKOPOCTH, 
HaO0aeMoH MpH NOMOILM palMOJIOKalWOHHbIX YcTaHOBOK. Paduou3siyqeHne 
KaK KOPOHHOrO, Tak HM MCKpoOBOrO pa3spAqja co3facT MOMeXH pa\MoNpHemMy Ha 
JIMHHbIX BOJIHAX. 
IIpu uckpoBoM pa3pale 3HaUMTeIbHO BO3pacTaeT ZCKTPHYECKHH TOK BOJIb 
clea, YTO MOXKET MpHBeCTH K MHKPOMYJIbCalHAM MarHUTHOrO NosA SemJnN. | 
IIpupeyem npHOsMxKeHHbIC OLe€HKH BEIMYMHbI TOKa B CJlyuae SJIEKTPpHYeCKOTLO — 
mpo6ox. ByZem cuuntatb, 4uTo cued pacnafaetTca no TehcTBHemM Mpoweccos Audp- 
y3uu uv pekoMOuHaunn. B 3Tom cuJlyyae KOHICHTpalluA MeTCOPHOH Ma3MbI 
ompefeiaetca cdbopmyon (14) | 
| 


Nee See eee (5) 
; mr? (1 + RQ?) y 


rye Q—HavalbHad JMHelHad MMOTHOCTh 3ueKTpoHoOB, k — KosciulueHT 
pekoMOuHaun. I]noTHocTb ToKa B OTCyTCTBHe MpoOoA jp = U Eo, rae mpoBo- 
qumoctb U=oWN (r,t). Tlonuprii tok J, yvepes ceyenne culeqa serKo HaliTH, 
MHTerpHpyaA jy TO STOMY CeyeHHIO: 


7 


oo 2 
5 E ) 
Team ign Ga t)dr dp = joe (6) 
OO 


Cormacwo oOmeH Teopuu 20eKTpHYecKoro paspsya yCuJeHHbIi TOK MOXKHO 
OPpHeHTHPOBOYHO OWeHHTb TO qopmysie J ~J,e%*, rae a — KoadbduunentT 
MOHM3allHM 9uleKTpOHa, d’ — acpeKTHBHbIM paspaAyHbIi MpomexyToK. C yuerom 
H€OJHOPOAHOCTH SJIEKTPHYeCKOrO NOJIA H CBASAHHOTO C HUM IpocTpaHcTBeH- 
HOrO 3apxAfla NOKa3saTeb SKCMOHEHTH ad’ = 8. CrefopaTembHO, ycumeHue 
TOoKa MpoucxoguT B 3000 pas. pu o = 100 cm%/cex, Q = 10% on/em, Ey = 
= 10° B/cm Havanbupmlit Tok J,=10-2a vtorma Kak YCWJICHHbI ~=OcTuraeT 
sHauenua J~ 30a. Taxoii TOK B cocToaHuH O6ecneuHTD MHKPOBapuall uu 
MarHuTHOrO Nona Seman AH, = 107% re. 

IIpuBemenuple pacuerl OcTaoTca cnpaBeMBLIMA AAs METEOPHTOB, JIeTA- 
MIMX B 3JICKTPHYeCKOM Nose, KOTOpoe OJIM3 NOBepxHOcTH SemsM B SACHYIO 
morofy HMeeT cpefwnee sHayeHve Ey =1B/cm. Ycunenue noma B 104 pas B 
TONOBHOH YaCTH Me€TeOPHTHOrO MOHU3MPOBaHHOrO OOlaka Tak2Ke MOET Mpe- 
BBICHTb HallpAXKeHHOCTh Npodox B Tponochepe Enp = 3-104 B/em. Ornu 
80 


IbMa M XICKTPHYeCKHe paspaA,bl B BHA MOJIHHH, BO3HHKaBIUMe Up BbINa- 
HHH METCOPHTOB, OTMeYaIHCb HEKOTOPbIMH HaGmORaTenamu (?). 


Hay4no-nccieqopaTenbckH paquodpusnueckuit MHCTHTYT Ilocrymuao 
mp TopbkoBcKOM rocyapcTBeHHOM yHuBepcnTere 23 VI 1959 
um. H. HW. JloOauescKoro 
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Saxas No 7 St 


Jloxnayge Akagenunu nayx CCCP 
1960. Tom 131, Ne 1 


TEXHHYECKAA PHSHKA 


B. fr. BPABHHCKHH 
O MEXAHHYECKOM MPOUHOCTH KEPAMMYECKHX MATEPHAJIOB 


(IIpedcmaeanexno axademuxom II. A. Pe6uxdepom 5 VI 1959) 


Visyyenmio MpouHOcTH HeMeTaJIJIHYeCKHX TBepAbIX TeJl NOCBALCHO MHOrO 
paOoT, OCHOBHBI€ BbIBOALI H3 KOTOPbIX MOXKHO CBECTH K CJICAYIOULHM MOJLOMKe- 
HHAM. 7 

A. CpapHutTetbHo HM3KHe 3HaveHHA TeXHHYeCKON MPpOYHOCTH 3aBHCAT B 
OCHOBHOM OT HaJIMUUA B MaTepHasle MUKPOHEOAHOposHoctTeH (MeteKTOB CTpYK- 
TYpbI), CO3Ma1olluX MeXaHHYeCKH oOCMAOJIeHHbIe MeCTa, 10 KOTOPbIM BOSHHKAaI0T 
nepeHanpaxeHun. [naBHYyIo pOJlb Ip STOM HrpaloT HeOMHOPOAHOCTH, Haxo]sA- 
UIHeCA Ha MOBepXHOCTH, TaK KaK OHM Mpexye Bcero NOJBepxKeHb! alcopOunoH- 
HOMY Bo3JeicTBHIO OKpyxaromleH cpest (7° 4). 

Bb. Texumueckand MpounocTh ucculeqyeMbIxX OOpa3iloB CYULeCTBeEHHO 3aBHCut 
OT BEIMYHHbI UX NOBEpXHOCTH HM BospactaeT c ee yMeHbINeHHeM. OfHako U MA 
o6pa3iloB OAHUX HW TeX Ke pasMepoB HaOsOAaeTcA pacnpeeltenve 3HaveHu 
M€XaHHUeCKON MpOYHOCTH, UTO CBA3AHO C HaJIM4veM B OOpasie HeOAHOpoAHocTeit 
(ecbekToB), PasJIM4YHBIX Mo cTeneHH onacHoctTu (°~’). 

B. pounoctb (pasppiBHoe HanpsAxKeHNe) ABJIACTCH PaBHOH, HO He CMHHCT- 
BeCHHOH XapaKTepHCTHKOH pa3pyWIeHHA MaTepHala Mo TeHCTBHeM BHeLWHHX 
cu. B mpouecce cTaTHYeCKHX MCMbITaHHH YCTaHOBJIeHO, YTO Mp YMeHbIIeHHH 
pa3pyiuaroleli Harpy3kH BpeMa ee JlelicTBHA OT HaYasIbHOrO MOMeHTa JO MO- 
MeHTa PaspYlIeHHA OOpasiia BOspacTaeT. OTO ABJICHHEe, Ha3BaHHOe CTaTHYeCKOH 
YCTaJIOCTbiO, OOBACHAJIOCh C pa3JIHUHbIX TOYeK 3peHua (8,°). | 

Yka3aHHble MOMOKeHHA ObWIM CSOpMYJIMpOBaHbI B pe3yJIbTaTe uccieqoBa- 
HHA NpO4HOCTH psJja KpHCTaJWIMYeCKUX WIM aMopdHbIx Tes. OHako B 3TOM 
OTHOIMCHHM OCTaBaJICA MpaKTHYeCKH HeHCCJIeCAOBAHHbIM IeJIbIM KJlacc MaTepH- 
aJIOB — OKHCHbIX KepaMW¥eCKHX MATepHaJIOB, HIpaloulMx Oo/bUyIo polb B 
COBPpeMe€HHOM TeXHHKe. OTH MAaTepHaJbl XApaKTePHbI TEM, 4TO BKOUaIOT Kak 
KPHCTaIMYeCcKy1o, TaK H aMopduyto (cTekNoBuyAHYy1o) dba3pr. Msyyenue mexa- 
HHYeCKHX CBOHCTB TaKHX MATEpHaJIOB MpeACTaBAeT 3HAYHTeIbHbI WHTepec. 

Bee okucubie KepaMayeckHe MaTepHadbl MO HX CTPYKTYpe MOXHO CXeMaTH- 
YeCKH pa3qeMTb Ha Ape rpymnp. Matepuasn | rpynmpl cocToAT u3 MeIKUX 
KPHCTaJWIHKOB TYFONMaBKUX OKHCOB WIM HX COCAMHEHHH, CILeMeHTHPOBaHHEIX'! 
TOHKMMHM MIpOCMoHKaMH CTeKJIa, OOpa3YIOlUMH CTeKJIOBHAHIH OCTOB — cKeleT- 
Y matepxasios IT rpynnbi Bce KpHCTasIMKU B OCHOBHOM Cpocaluch MeExKLy coboll, 
M JIMIb NYCTOTE M@KLY HAMM 3allOJIHeHbI CTeKJIOM (CKeleT KpHCTaIMYecKHu— 
KPHCTaJJIM3aMOHHAad CTpyKTypa) (°). Tem uv ApyruM MaTepnasiam CBolCTBeHHa 
HeKOTOpad BHYTPCHHAA MOPUCTOCTD. | 

Jina conocTaBJieHua MaTepvasioB o6enx rpynn Hamu Opn UCHOMb30BAHbI 
B kayecTBe OOBEKTOB UCCJeOBaHUA  «aJIIOMOCHJIMKaTHaa» KepamuKka (1°) 
(I rpynma) 1 «amtomooKcuquaa» Kepamuxa (1) (II rpynma), KPHCTadoda3sa Ko- 
TOPBIX B OCHOBHOM MIpefcTaBJleHa a-KopyHoM. Ilopucrocth o6o“x MaTepnaJioB 
10 BOMOMOrsoujeHHio OM3Ka K HYJIO. 

Hccnelopalach MpowHocTh Ha Hu3rH6 OOpa3ioB B BUse WHIMHIpoB AHamer- 
pamu 4—14 mM, KoTopple PopMoBasuCb MeTONOM FopsAYerO MTA Nol AaBseHueM. 

Ha puc. | mpuBeenst pesyibTaTE! HCMbITaHHA OKOMO 150 o6pasnoB aJomo- 
CHJIHKATHOH H aJIOMOOKCHAHOH Kepamuku. B o6oux cyuanx HaOmofaetcs pac- 
$2 | 


IpewemeHHe SHAYeHHH MeXaHUYeCKoN Mpouncctu. AOCOMOTHLIC BEMYHHbI pov 
1OCTH Ha H3rHO, CYNIeCTBeEHHO He OTVINUAWMIHECA OT MpOuHOCTH Ha pa3pbie, 
JeKAT HHKE TEOPETHYECKUX 3Haue- 
HHH KPHTHYeCCKHX HalpAKeHHH BA 
cTekla (*) WM OKHCH aJIOMHHHS 2 
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i | 
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uc. 1. Pacnpegenenne 3uauenuii Tpounocty Puc. 2. PacmpemenenHHe uncna mecT 
a H3THO JIA COpasoB amiomocuauKaTHOro (1)  paspyuienua Ad COpasioB amomocwt: 
asHOMOOKCHHOrO (2) KepamuuecKux MaTepwa- KaTHOrO KepamMuecKoroO MaTepHasa 


an 4 ar A 
OB. TP yn, ~~ CTHOCHTeMbHOe KOMUECTBO C6O- —-——— OTHOCHTeNbHOe  KoOuNUeCT RK 
No (hy ‘th : 
pasiloB, MOKa3aBUIMX MaHHy!0 ‘MpouHOCTD o6pa3iloB, paspyWeHHe KOTOpBIX Haya- 


och B JanHom Mecte; Ly, — paccrosnne 
MexKILY omopaMH 


IpHOMMKAaIOTCATNO MOpSAKY BEJIMYMHI K 3HAYCHHAM MpOUHOCTA TOHKHX CTeh- 
IMHHBIX HuTeH (°). Paspyuienne oOpasma He BCcera HayMHasloch B cpesnel 
‘OUKe, B KOTOPOH JeHCTBOBaJIH MAaKCHMA@JIbHbIC HalpAKCHHA PaCTAKeHHS!. 
Ta puc. 2 us06paxena xKpuBan pacmpesese- 
IMA UACIa MECT pa3pbIBa Mo ocH COpasia. 

Ha pwc. 3 mpupofatca anHpie mo mpou- 
(OCTH OOpasiloB pa3IMUHbIX MHaMeTPOB H3 
JIOMOCHJINKATHOH H aJIKOMOOKCHAHOH KepaMHKH. 
YMCHbINCHHE BEIHUMHbI MOBepXHOCTH OOpasloR 
ONPOBOwLMaeTCA YBeHGeHHeM UX MpOUHOCTH 
STOT MACLUITAOHbI ScSdeKT APKO BbIPaxkeH axe 
| OOvIacTH OoubIMx pasMepoB (4—14 mm). Ana- 
lOrHUHbIit apekT: HaOsuoflaeTca u pH Nosyye- 
iM oOpa3i0B JHaMeTpoM 5 u 7 MM MYTeM WWIn- 
OBKH 10-mHsIMMeTpoBBIX OCOpasioB. OfHako 
| a BJIMAHHE COMMMWINPOBLIBAHHA MOBEpX- . 
IOCTHOFO CJIOA, He IPHBOAAUIEe B HalleM. Cy yae K 
MECHBIICHHIO MEXAHHYECKON MPOUHOCTH OOpa3slloB 
epaMUKH, 3aCJY2KHBAET ObITh OTMCUCHHEIM, TAK Kak 
leXaHHYeCKOe BOSeHCTBUE THMa WWIMPOBAHHA HA — pyc, 3, 3anucumocth [npounocts 
BeK El PHFOTOBJICHHBIC o6pa3ubi TaKUX MaTepHa- ya u3ru6 oT BeMUMHbI WuaMeTpa 
OB, KaK KaM€HH@A COJlb, cura AW CTeKJO, B Pee te 
1 janis 
OUbIUMHCTBE CIYYAeB NPHBOLVIO K CHHKEHHIO pee TUE Utne he 
X MexaHHuecKoH mpouHoctn, (*). 

HcxolA u3 pe3YbTaTOB CNNCAHHbIX CMBITOB, a TaKKE abaIM3HpPyA BLL! 
[3JIOMOB COpa3l0B, MCKHO 3aKJOUHTb, YTO TEXHHYUCCKaA MPOUHCCTh KepaMe- 
eCKHX MATepHaJIOB B CCHOBHCM olpesesnetca LedhekTamu (HeoQHOposHccts- 
a), HaXOJ*WKMHCA Ha TCBepXHccTu cOpasuos. CiehyeT TakKe YUeCTh, Uo 
KepaMuyeCKHX MaTepHasjax MMEETCA ONpeseeHHaA BHYTPCHHAA NOpHCTCCTY, 
aK, B HCCIEMYeMOH amicMCCHAMKaTHOM KepaMHKe CHa COCTAaBIAeT OKOIIO. 5%, 
PHUEM MOPHI, Tak KE KAK WH KPHCTAWIHKM, OKYTAaHbI CTeKJIOM. CpeqHni JHHel- 
ibid pa3Mep MOP, paBHbIlt HECKOAbKHM MHKPOHAaM, NIPHMepHo CoBMafaeT c Teo: 
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peTHYeCKH PaCCUMTaHHOH BeIMYMHOK MUKPOAePeKTOB (+). He ucksro4eHa BO3- 
MOXKHOCTb, UTO YaCTh Hop HMeeT KMHOBHAHOe ceyvenHe. EcTecTBeHHo, UTO Ta-— 
Kas, Mopa, OKaSaBWHCb Ha MoBepXHocTH, OyAeT MpeACTaBAATS MesexT C 60JIb- 
WIolt CTemenbio omacHocTu. BepoaTHO, 9THM MOxKHO OOBACHUTb TOT (akT, 4TO 
oOpaOoTKka MoBepXHOCTH WWIM@OBaHHDIX MH HeLIVIMPOBaHHBIX oOpa3iloB aJlIOMO- 
CuluKaTHO Kepamukn 20% CIMpTOBbIM paCTBOPOM M1aBHKOBOM KHCJIOTbI He 
IpHBelia K 3aMe€THOMY YBCIMYeHHIO UX MIpO4HOCTH, KaK 9TO OTMeYaJI py Tne 
UCCMEMOBaTeIH, MPOBOAMBUIMe AHAOrHUHbIe OMbITbI CO CTCKJIAHHbIMA HATAMH. © 
Ha puc. 4 npupeleHa 3aBHCHMOCTb BpeMeHM JO paspyWleHHA OT BeMUMHDI © 
paspyulaiollel Harpy3KH AIA OOpasiloB aJiio- 

MOCHJIMKaTHOH M aJIIOMOOKCHAHOH KepaMHK. 


yeCKOH YCTaJIOCTH, a TaKxKe BeJIMYHHa OTHO- © 
— 


I@HHA HavaJbHOH Harpy3KH P, K Harpy3ke, © 
IIpH KOTOPpOH HapyulaeTca MpxAMOJIMHeHHBIM © 
Wie ye@ 9 4  +§ 6 XO 3aBMCHMOCTH, CYMeCTBeHHO MeHDIIEe, yeM 
\g Z(cek) ——— y cTeKula. 4 

Puc. 4. Jlorapubmuueckaa aaBucu- STH OMbIThI MOKAa3bIBalOT, UTO KepaMHuec- 
MOCTh M@KLy MpOuHOCTHIO Ha usru6 KMe MaTepHaJIbl XAPaKTePH3Y1OTCA APKO BbI-- 
H CP@QHHM -3HaueHHeM BpeMeHH HO paxKeHHOH CTaTHYeCKOH YCTaJIOCTHIO. 
paspymenms Ts OOpaskoB amioMo- yw B yeoM, MOJYYeHHHI SKCMepHMeHTaJb- 
ec OO famosas Hpi MaTepHas JaeT OCHOBaHMe MosaraTb, 4TO 
TCXHMYCCKAMA MPOUHOCTh aHHbIX 06- paspyulenue Ke€paMHYeCKHX MaTepHasi0B Toy 
pa3lOB, tT — Bpe€MA Hadama oTcueTa JTCEHCTBHEM IIPHJIOXKCHHbIX HallPpARKeHHW HadH- 
HaeTCcA C HeOMHOPOAHOCTeH, HAXOAAMLUXCA Ha 

NOBEPXHOCTH OOpasiloB, IpHUeM He HCKJILOUCHA BOSMOXKHOCTH, YTO TAKHe HeEOHO- 
poHOCTH MOFYT OpITb MIpeACTaBJIeHbI H CAMHMU TopaMu. XpyMKuii 310M KepaMH- | 
4eCKHX MaTepHasloB JOUKeH XapaKTepH3OBaTbCA TeXHHYECKOH IMpPOUHOCTbIO- 
u cTaTH¥ecKol ycTasoctTpio. IIpu sToM ycTaHOBJIeHO, YTO KepamuyecKHe MaTe- 
puaJbl C KPUCTaJWIM4eCKUM CKeJeETOM pH Oowlee BLICOKOM M€XaHHYeCKOH Mpod- 
HOCTH MMeIOT Oosee pe3KO BHIPAKeHHOe MaCUITaOHoe MoBbIINeHHe MPOUHOCTH , 
Cc YMCHbINeHHeM pa3MepoB OOpa3IloB pH MeHee Pe3KO BbIPaxKeHHOM YcTasOcTH, 
yeM Y MATEPHaJIOB Co CTeKJIOBMAHBIM CKEeTOM, KOTOpbIe, OHaKO, MPH MOBEI- | 
WIeHHM TeMMepaTYpbl AawT ABJIeHHe TlaCTHYHOCTH M pa3MATUeHHA C Pe3KHM, 
TOHM2KCHHEM BASKOCTH. 
[loup3yrocb cilyyaem BbIPasHTb OMarofapHocTs mpod. B. UW. Jluxrmany u, 
B. Il. Upanopy 3a uytepec kK paOoTe wu nomesHy1o AucKyccuy. . 


: Tlocrynuso 
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11]. A. Pe6Ouugep, Doxa. ua VI chesge busuxor, M., 1928. 211. A. PeOu Hn 
nep, lO6uneiu. cOopH., nocpamex. 30-netuio BeruKkolt Oxts6ppcKoh coumanucTHuecKkon 
pesomounu, M3q. AH CCCP, 1, 1947, erp. 123.3? A. NW. Anexcaugpos, C. H.. Ky pe 
x OB, ABMeHHe Xpyukoro pasppiBa, M.—JI., 1933. *B. WW. Jiuxtman, Jl. A. Pee 
Ouumep, IT. B. Kapneuxko, Bausuue mopepXHOCcTHO-akTMBHOH cpefE Ha Mpomeccsl 
Aeopmaunn Metanos, U3q. \H CCCP, M., 1954. ®>O.Reinkober, Phys. Zs., 240 (1931). 
*K.H. Maller, Zs. f. Phys.,69, 431 (1931). 7E.B. Shand, J. Am. Cer. Soc., 37, 52, 55m 
(1954). §° P.M. Baptenes, JKT®, 21, Ne 5, 579 (1951). °% W.:S mothers 
Am. Cer. Soc., 41, 11, 440 (1958); TI]. A. Pe6uugep, Hss. AH CCCP, OXH, Ne11, 1284 
(1957): #9 B.f, Bpapwuckun, Belk Mmanon, 1eAy Met ain SektTpoun- 
Ka, Ne 4, 76 (1959). 4B. H. Batutruu, Onextponnka, Ne 4,3 (1959). 2A. Grif 
fith, Phil. Trans. Roy. Soc. (A), 221, 163 (1921). ™ A. Holland, W. Turner, 
J. Soc. Glass-Techn., 24, 46 (1940). 
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TEXHHYECKAA PU3HKA 


Usen-koppecnonzent AH CCCP WM. H. MJIAKCHH uw Jl. MW. CTAPUHK 


PASHEJIEHHVE MUHEPAJIOB B NOTOKE HOHOB, 
CO3MAHHDBIX «-H3J1Y TEHHEM 


Jina pasqenewus MuHepaJioB No UX 31eKTPU4eCKHM CBOLCTBAM NPHMeHAIOT, 
[laBHbIM OOpasOM, KOPOHHbI€ HM KOPOHHO-3/IeKTpocTaTHueckne cenapaToprl. 
B stux celapaTopax JWI 3apaAKH MMHepaJIbHbIX YaACTHIL C MaJol MpoBoLMMo- 
CTbIO HCMOJb3YIOTCH NOTOKH HOHOB, BOSHHKAICIIMe Mp BbICOKOM Hallpsx%KeHHU 
Ha KOPOHMpyicuMx SeKTpofax. MunepasibHble yacTHIbl, Mofexkamne pasye- 
MeHMIO, H3 OYHKepa MoMaajoT Ha NOBEPXHOCTh BpalilaioulerocA 3a3eMJeHHOrO 
JapaOaHa, Ha pacCTOAHWH B HeCKO/bKO 


CAHTHMETPOB OT KOTOPOrO YCTAaHaBJIMBAaIOT- NG rs 
6) 


boicoxoe 


A KOPOHHPYOIMe WIeKTPOLBI. Pay A 


IlowyunB 3apaj, OT NOTOKa MOHOR, HAy- ¢ 
ero C KOPpOHUpyroulero IIeKTpoa, MHHe- % J 
JaIbHBIE UYaCTHUbI MaJIOH NpoBoMMocTU © 
IpHJIMMaioT K MOBepXHOCTH OapaOaHa u 
YHOCATCH K UWleTKe, KOTOpad COpacpiBaer 
AX B COOTBETCTBYIOWMH MpuemMHuK. IIpopo- = 
[AMIMe YaCTHIUbI, NOyYHB 3apxy B 30HE teas 
<OPOHHOPO paspsxAda, Cpa3y %Ke OTMaloT ero ; ° 
3A3CEMJICEHHOMY OapaOaHy u, He H3MeHAA $00 MM Lar 
cBOeH TpaeKTOPHH, Nonaa1wT B NpHeMHHK v4 ve i 
JIA MpoBodamux uyactrun. IlorokH uoHOB 
$ SNeKTpocenapaTope, HeoOxoxumple Mia Puc. 1. Cxema q-vonnsatlmonnoro cena- 
3apAAKH YaCTHIL C MaJIoH MpoBofumoctpio, PAToPa: lige Oynkep-nuTaTemb; ing 

3e€MICHHBIH OapaOan; 3— nuaTMHOBHI 
MOXKHO CO3QaBaTh HE TOJIbKO 3a CUET Ca-  syextpor; 4— caoli Po-210; 5—merka: 
MOCTOATEJIBHOTO pa3spsxAya. Vcnouib30BaHne 6 — lpoOpoqAilad MHHepasibHaxw 4acTH- 
HECAMOCTOATEJIbHOTO = paspaAya MosBOuIMT Wa; 7—4acTHIa MaNOH MpaBoxMMoctH, 
jonyunTe ToK GOosbmmmii u mpu Gonee 7) //, 1/1 — mpnemnuxn cenapatopaf - 
HH3KOM HallpaxKeHHH, UCM TOK KOPOH- : 
Horo pa3pajla. B stom culyyae cHJla ToKa pa3spxAfa OyeT 3aBUuceTb He TObKO 
OT HalpAXeHHOCTH MOJIA, HO H OT HHTCHCHBHOCTH MOHM3aTOpa. 

Vutencusuol MOHM3upyleli cmocoOHocTbio oOOslaqaiwT padMoakTHBHbIe 
asmyuenua. B- u y-n3yueHuA mpu OombWOH MpoHHKarouleH crocoOHocTH 06- 
MaflajoT 3HAYHTebHO MEHbIUeH MOHH3Mpyr1ouleH CMOCCOHOCTHIO, YeM a-H3syue- 
Hue. OfHa a-yacTula NpH cBoem mpoGere B BosAyxe cosfqaeT Oomee 100000 nap 
HOHOB. IlosTOMy HHTepeCHO HCCJeAOBaTb BO3MOXKHOCTh NPHMeHEHUA a-H3syue- 
HHA JIA 3apsaKH MMHepaJIbHBIX YaCTHIL B SJleKTpocelapaTope. B kKauyectTBe 
ACTOUHHKA O-H3J1YYCHUA HaMH Opt BHIOpaH Po-210 (71, =138,3 AHA, E =5,30 Mos, 
apo6er B Bosayxe 3,8 cm). Tlomonuh oOmafaeT oueHb ciaObIM -H3asy4e- 
HueM (OfMH y-KBaHT Ha 10° a-yacTHM), STO AaeT AONONHATeMbHOe YAoOcTBO B 
OOpalleHuH C G-HCTOUHMKaMH OOMbUIOli HHTeHCHBHOCTH. OeKTpocenaparTop, 
ACHOJIb3YIOWMH HOHM3AaLLuIO, Mpou“sBoxuMy10 Po-210, umMeeT BMeCTO KOpOHUpy- 
OUL€TO BICKTpOa 3aKPeMVJIeCHHbIH B COOTBETCTBYIONICM WepxKaTele d-HOHK3AaTOP, 
YCTAHOBJICHHBIH Ha paccTrosHuu 4,2 cM OT HoBepXHOCTH 3a3emMJeHHOrO OapaGa- 
Ha. Cxema 9uIeKTpocenapaTopa Mpupesena Ha puc. |. 

3aBMCHMOCTb TOKa MOHOB, CO3J,aHHbIX G-HOHH3aTOPOM B dJIeKTpocenaparope, 
oT HaNpAKeHUA MeXxKLY OapaOaHoM M MlaTHHOBbIM 9S/eKTPOAOM, MoKasana 
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Ha pac. 2 B ABolHOM orapudMayecKOH CHCTeMe KOOPAHMHAT. JlocTH4b TOKa 
HACHINLCHUA IPH TaKoli BBICOKOM AKTHBHOCTH G-M3yyaTeA He yHaeTCaA, Tak Kak 
mpu Goslee BBICOKUX HallpAxKeHHAX MPOMCXOAMT MAM BOSHHKHOBEHHe KOPOHDI 
Ha auleKTpole-Mepxatene uM mpobolt. B a-HoHu3al\MOHHOM 3S/1eKTpocemapaTOpe 
NPOBORMOCh pasqeleHHe KOJIICKTHBHbIX TpaBHTallMOHHbIX HJIbMeHHTO-Tpa-— 
HaTOBBIX KOHUeHTpaToB (u/ibMeHHT 52,3% uw rpaHaT 47,7 %). Tipu pa3- 
IeACHHM B MOTOKE OTPHWaTEIbHbIX HOHOB OOHAPY2KMBAeTCA 3aBHCHMOCTb COMECP= 
*KAHMA HJIbMCHHTa B COOTBETCTBY IOWMX MPHeCMHHKAX OT ToKa pa3spAga, YTO BUAHO © 
H3 pue. 3. 


% 
taal 100 


| 
2 | 
vs 
15 j 
0 f 
~ | 
} 
ra) ) 
vi 
Wi | 
10 20 30 40 50 Ghva | 
G2 US aes 5 0 204b ve : 
y——— 
Puc. 2. SaBMCHMOCTb CHJIbI TOKa @-HOHH- Puc. 3. 3aBHcHMocTb cozep- 
gaTopa OT Halpaxenua. 1 — oTpulaTeb- KaHHA HWJIbMCHHTa B MIpH- 
HbIe HOHbI, 2 — MOJOMKHTCIbHEIC HOHBI eMHUKax cCemapaTopa oT 


CHJIbl TOKAa Q@-HOHH3aATOPAa 


CojlepkaHHe WJIbMeuuTa B / IpHeMHHKe (AIA NPOBOAALMUX YaCTHL) pacter Cc To- 
KOM pa3psaqa, a BbIXod Bo J] mpuemMHuKk (4a MpomMMposyKta) yMeHbuaeTca. 
3To OODACHAeTCA TEM, 4YTO MHHEpPaJibHble YaCTHUbI rpanaTa, oOO/laaroulero Ma- 
LOH IIpOBOAUMOCTbIO, Mp OoJIbINMX NOTOKaX HOHOB B 2I€KTpocelapaTope No- 
1yuaroT OobIIMH 3apaAy u, Mpusumad K NoBepxXHocTH OapaOaHa, B OCHOBHOM, 
nonagaot Bo // u //7 npwemuuku. Uapmennt, oOnaqarouyut Ooubuied mpoBo- 
MMOCTbIO, OTAaeT CBOH 3apay OapaOany u Monamaet B / npuemuuK. B /// upu- 
CMHHUKe (AIA YaCTHI, C MaJloH MpOBOAHMOCTHIO) BCeryqa HMeeTCA HeOOJIbIUIOe KO- 
AM4e€CTBO WIbMeHUTa (nopsqka 1—2%), KoToppili MexaHu4eCcKU yBseKaeTCA 
“acTHWaMH rpanata. Coxepxanue HlbMeHuTa B / MpMveMHuKe, Bo3pacTarollee C po- 
cToM ToKa pa3paqja ("pu u3sBaAeyenuu 94,8%) MaeT BO3MOX%KHOCTb HaeAaTbCA, 
uTO pH GobuIMX TOKAaX paspaAyja MowxHO OyfeT HoOuTEca Oonbuteh acdeKTuB- 
HOCTH paseeHHA MHHepaJIbHEIX cMeceH. Ja sToro HeEOOXOAMMO HCMOMb30BaTb 
&-MOHM3AaTOpPHI Oo/IbuIeH aKTHBHOCTH. TaKHM oO6pa30M MoKa3aHa BO3MOXKHOCTb 
UpHMeHATb HOHM3AalLHIO, NPOM3BOAMMY10 G-H3JIYYeHHeM, AIA 3apaqKA MUHepaJb- 
HLIX YaCTHI, B 3IeKTpocenapaTopax Cc WelbiO pasqeleHua MuHepasos. Munren- 
CHBHas G-HOHH3alMA MOKeT OblTb IPHMeHeHa WH B ApyruxX YcTpoicTBax, uc- 
NOMbSYIOWWMX KOPOHHbIM paspad AA 3apAKH MMHepaJIbHbIX U“aCTHI, HanpH- 
Mep, B KOPOHHbIX KaMepHbIX CeMapaTopax. 


VWuctutyT ropuHoro jena Ilocrynua10 
Akayemuu Hayk CCCP 3 XII 1959 
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KPHCT AJIJIO[ PA®H 7 


E. C. MAKAPOB u K. H. TOBEJIKO 
KPHMCTAJIJIHNGECKAS! CTPYKTYPA METATOPBEPHHTA 


(ITpedcmaeaexo axademuxom A. II. Buxoepadoeoim 17 VII 1959) 


IIpunaqnexamuh K OolbmoH rpymne ypaHoBbix cJ1OAOK MeTaTopOepHHT 
Cul(UOz) (PO,)]2 -8H2O, coracHo cnpaBouHbIM MHHepasorM4yecKuM aHHbIM (4), 
oOulaaeT TETParoHa/IbHOK CTPYKTYpoli C MOCTOAHHbIMM pemeTKH a =6,96 KX; 
c = 8,62 xX. Ilo Aanupmm tonne — Jlonnelt (1,2) nepHo c yaBoeH u uMeeT 
3HaueHve 17,41 A, npocrpancTrBenHaa rpynna P 4,/n. at 

Hacrosmee uccleqopaHve MpoBeseHo Ha KDPHCTaJJIax, MpeocTaBJIeHHBIXx 
Ham B. HW. Tepacumoscxum. Kpuctasipt mpexctapiadu co6ol xopomo o6paso- 
BaHHble MwaCTHHKH HM HMeJIH B CpOCTKaX TeMHO-3e@eHbIH uBeT. Ja penTreHo- 
CTpyKTypHoro aHaslH3a OblvI BbIOpaH HaNOoulee COBepIIeHHBIM mo onTuyec- 
KUM pedJieKcaM KpHCTaJJI JIMHEHHEIX pa3MepoB 0,5 Mo AnHe u 0,2 MM No Tow- 
UIMHe. 

TIpopeweHHpiii B Hamel ma6opatopuu (HM. ®. JlouMaHopa) xumuueckuii aHa- 
JM3 OO6pa3ioB MCCJIeLYeMbIX KPHCTaJIJIOB NOATBepAWJ BasloBy1o tbopMysly Me- 
TaTopOepHHTa, BKJNOUaA CosepxaHHe 8 MOJIeKYJI BOJBI. 

M13 pextreHorpaMM BpalleHHA OblIn OMpeAeeHb Cleyroujue 3HayeHUuA Mo- 
CTOAHHBIX TeTParoHaJIbHOH pemleTKH: a = 6,95-+0,02 A; c = 17,26-+40,06 A. 
Pepmexcnt Ok/ c / HeyeTHEIM, TpeOyioujue YABOeCHHA AYeHKH M0 OCH C, Ob 
yeTKO BHJHbI, HO HMeu cla6yio HHTeHCHBHOCTb. M3mepeHHad HaMH MMKHO- 
MeTPHUYCCKH MIOTHOCTh MeTaTopOepHuTa paBHa 3,79 r/cm’, uTO NpHBOAUT K Co- 
Repxanuro 2,05222 cdopmyibupx rpynm Cu(UOs2)2(PO,)2 -8H2O B suelixe. 

Ha mosM6eHoBOM: H31yueHHH OBI MouyueHbI peHTTeHrOHMOMeTpHyecKue 
paspepTku Ha Kamepe KDOP via 0-H, 1-H, 2-H u 3-H CoeBLIX JIMHHH MO OCH 
a,{u Qua 0-H, 1-4 u 2-H no, ocu c. U3 craTuctuku noracaHnit Oblla OAHO3HadHO 
yCTaHoBJleHa MpoctpancTBenHad rpynna Dy, — P 4/nmm. 

Us npoekuHit MexKaTOMHbIX BeKTOpoB Ha MlocKocTH (001) u (100) Opin Hait- 
JeHbI B Me€pBOM MpHOIM2KeHHM KOOPAMHATHI ATOMOB YpaHa, Meu, cocdopa u He- 
KOTOPBIX aTOMOB KucoOpoya. IlomoxKeHua aTOMOB ypaHa u chocdopa B obmem 
copnalaiHw C COOTBETCTBYIOWIMMH aTOMaMH B  CTpYKType MeTaoTeHHTa 
Ca(UO2)2-(PO4)2-8 H2O, mpeaox*KenHo Bpexutema (°). 

Ucxola u3 HaiieHHbIxX KOOpANHAT, OblvIM PaCCUMTAaHbl 3HaAaKM CTPYKTYPHbIX 
aMIVIMTYA HW MOCTpoeHa MPOeKUMA SICKTPOHHOH MJIOTHOCTH Ha KOOpAMHAaTHY10 
mtockocTb (Oyz). CuHTe3 9JIeKTPOHHOH MOTHOCTH MpoBoduica mo 109 sxcne- 
PHMEHTAJIbHBIM CTPYKTYPHbIM amnuTyfam Tuna Ok/. [lompasku Ha norsonye- 
Hue WM TeMMepaTypHbIM cbakTOp He BBOJHJINCb. 

Tlomyuenuaa mpoeKuuaA QICKTPOHHOM MIOTHOCTH NoKka3aHa Ha puc. | Aus 
clyyad pacnosioKenua Hayala KoopsuHnatT B 2/m. 

Maxcumymp! J uw J’ c Becamu 788 u 780 COOTBETCTBYIOT MOJIO%KCHHAM ATOMOB 
ypaHa, Ha KoToOpple MpoekTupy1orca Ba aTOMa KUHCwopowa u3 rpynmp PO,, 
Maxcumymer 2 4 2’ c Becamu 234 u 222 cooTBeTcTBy!oT aTomMam docdopa. Max- 
cumymp 3 u 38’ c Becamu 222 u 124 orBeyaioT aToMam Meyu. Maxcumym 3’ 
C MeCHbIIMM BECOM ABJIACTCA JIOMKHbIM MU MOABJIACTCA, KAK ObWIO HAMH BbIACHEHO, 
BCJIENCTBHE HeLOCcTaTOUHOrO KOJIMYeCTBA SKCMEPHMEHTAJIbHBIX AMNVJIMTYL Tuna 
Oki cl =2n + 1. 
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Maxcumynmot 4 u 4’, 5 u 5’ c Becamu, cooTBeTcTBeHHO, 46 u 66,56 u 64 oT- 
HOCATCH K KHCJIOPOaM YpaHHJIbHbIX FPYNM, BHITAHYTbIX NapaJIebHO OCH Za 


Maxcumympl 6 u 7 c Becamu 37 Hu 48 BMecTe C ABYMA ApyrHMH MaKCHMYMaMH, 
IIPOCKTHPYIOMUMUCA Ha WOJIOXCHHA ATOMOB YpaHa, OTHOCATCH kK aTOMaM KHC- 


Jopofa u3 TeTpadyqpuyeckoro OKpy- 
2keHHA dbocdopa. CABOeCHHbIM HoJ0- 
2KCHHAM MOJIEKYJI BOAbI COOTBETCTBY- 
1oT Tpy6o maxcumyMp 8 u 6’ Cc Be- 
camu 34 u 39. 

V3 mpoeKuN 3JICKTPOHHOM MWIOT- 
HOCTH ObmJIH OpeAeIeHbI KOOPAMHATHI 
BCe€X YKa3aHHbIX” AaTOMOB, KOTOppIe 
3AaHHMAIOT CJIeAYIOulNe MpaBHJIbHbIe 
CHCTeMbI TOUeK B IpOCTPpaHCTBeHHOH 


rpynne D,j, —P4/nmm: : 
~2U B2 (c:) 2=0,449 
AU AG) Bsa OH, 


20, B2(e) Zz cath a PR Hnke 
Ti - 
20,8 2(c) z=0,549 pola B ypa- 
20; B 2 (c) z= 0,052 HHJIbHBIX 
20; B-2 (€) “z= 0y8a7 rpynnax 
2G B 2 (ce) 2 = OF688 
2P B 2 (a) 
2P B 2 (b) 
80;, 8B 8 (i) x=0,066 z=—0,543 
SH2O7 8 Sa) = O00 Sz — Onna) 
8H{O BS (jy 40,000" 2== 0320 


KoopAMHaTbl MOJICKY BOLbI YTOU- 
HeHbI H3 TeoMeTpHueCcKOrO aHaH3a. 
Jia HwalfeHHow CTpyKTyppH Ko9op- 
(puuHenT HefocToBepHocTtH R = 
== 0,25. 

IIpoexuHu CTpyKTypbi MeTaTOp- 
OepHuTa Ha mockocTu (100) mpez- 
CTaBJICHbI Ha puc. 2, a Ha NIOCKOCTb 
(110) — Ha puc. 3. O6o3HaueHna 
aTOMOB Ha pHc. 3 Take Ke, Kak H 
Ha puc. 2. YpaHuJibHEIe KHCIJOPOAbI 
BbIAeICHbI HKHPHbIMH OKPY2XHOCTAMH 
nu oOo3sHadeHp Oy. 4 

M3 paccmorpeHua  cTpykTypbl 
BHIHO, TO yflBoeHHNe sa4ueHKH 0 
OCH Z BbI3bIBACTCA PaCHOsIORKeHHEM 
aTOMOB MejiH H MOJeKy Bopb. U3 
MpOeKUMH CTPYKTYPbl BUAHO, TO [Ba 
YPaHHJIbHbIX PalWKaJla, CBASAHHbIe Me*KAY COCOM Yepes aTOM MejM, OOpasyr1oT 
JIMHCHHbIC PPyIMbl, NPOCTHParOMMeCA BAOJIb OCH Z, TIPH CEYIOMIHNX MexKaTOMHbIX 
paccToaHuax (pA): 


Puc. 1. Tpoexunsa s1eKTponxoli motHoctu 
MeTaTopGepHuTa Ha M0cKocTh yz, (100) 


1,79 1,58 , > , > 
O 7 U O22 C22 OLS EO. 


Vonbl ByXBaJleHTHOL MeM CBASbIBAaIOT CIO [(UO,), (PO,).)"-?, nexamne 
NapadeJIbHO TlocKocTH (001) uw cocTaBneHHbie H3 TeTpas—qpos PO,, KHcmO- 
PpOAbl KOTOPHIX BMeCTe C ypaHHJIbHbIMM KHCIOpOaMH OOpasyloT uCKaxKeHHbIii 
OKTAS1P BOKPyr aTOMoB ypana. MerxKaTomuble paccTosauua: P — O;; = 1,52 A; 
U— Ox = 2.18 Ae Ory == On = 3,08 As O; = O; eat re” 2,84 A. 
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Mex yy cnoAMM uMeIOTCH OOvIbIIMe NYyCTOTBI, B KOTOpBIX ToMelaeTca 
16 Monekya Boobt Ha sueliky. Monexyabl Boftbl BMecte c YP aHHJIbHBIMU 
KUCNOPONaMN OOpasylOT HCKaKeHHbIli OKTASIP BOKPYr aTOMOB Meu C pac- 
sonnuamu. Cyw—H,O= 2,17 A; O; —H,O = 2,36 A; O; —H,O = 2,50 A. 


i) 
Grek Wii 


wy 
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Puc. 2. TlIpoexuna crtpyKtypsi Puc. 3. IIpoexuua crpyKtypbl mMetaTopOep- 
ee ey Ha IJIOCKOCTb YZ, HHTa Ha WocKocTh (110) 
100) 


Takum o6pa30M, KpvcTasmoxumMuyecKkan (opMysia meTaTopGepuuta 6yzerT 
MeTb BUA Cu?* ((UO,), - (PO,).]? - 8H,O 


MucruryT reOXHMHM WH aHaJIHTHUeCKO XUMHH Tlocrynuso 
uM. B. HM. BepnagcKoro 6 VII 1959 
Akayemuu Hayk CCCP 


IWHMTHPOBAHHAS JIMTEPATYPA 


1H. Strunz, Mineralogische Tabellen, 3 Aufl., Leipzig, 1957, S. 253. 2 D. Don- 
Baye Deki D Omlnna ys WSANGeols Sitv., LEI 507 (1955) sa Je Brerinnitnesuban 
ec. Trav. Chim. Pays-Bas, 57, 155 (1938). 
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Joruagn Akayemun nayrk CCCP 
1960. Tom 131, N 1 


XHMHA 


C. A. FOJLYBUOB, usen-Koppecnonzent AH CCCP K. A. AHJ/PHAHOB 
uy H. H. THUIMHA 


PEAKIUWH COBMECFHOTO ®EHHJIMPOBAHHSA TPHXJIOPCHJIAHA 
M YETbIPEXXJIOPHCTOFO KPEMHHSA 


CHHTe3 eHHJITPUXJIOPCHaHa MOXKHO OCYLIeCCTBHTb B3aHMOJeHCTBHeM 4e- 
[bIDEXXJIOPHCTOrO KPCMHHA C PTYTb-, HaTPHH- H MarHuHopraHwyecKuMH Coe- 
[HHeHHAMH ('), a TaKoKe B3AHMOJeHCTBHeM TPUXOpCHiaHa MU OeH30Na Nox WaB- 
IeHHeM 10 Cxeme 


HSICls" CeHs = CebcsiCls Bhs (1) 


TlocneqHaa peakiva MpoBoyuacb B MpHCyTCTBHM XJOpHcTOrO aJIOMHHHA 
A xsopuctoro 6opa (?,%), a TakxKe B OTCyTCTBHe KaTaH3aTopos (*). OHaKo 
MAKCHM@JIbHBIM BbIXOZ, MOCTHTHYTHIH B 
STOH peaKUHu, He mpeBbiuaer 40% OT 
reOpHu Ha MpopearMpoBaBluH TPUXJOp- 
cHulaH (°). OTO cBA3aHO Cc HeOOXOZUMO- 
cTbIO TIPHMeHe€HHA BbICOKHX TemMmMepa- 
ryp HW JaBmeHun (300—460° u 150—200 
ATH), IIPH KOTOPBIX Hapay c peakwuHelt 
(1) uMeeT MecTO JucMponopmMoHUpoBa- 
HHe TPHXJIOpcHlaHa, MpuBoAAuee K 
96 p a30BaHHl0 YeTLIPEXXJIOPHCTOTO Kpem- 
ina (fo 40 Mon.% oT mpopearupoBaB- 
uero TpUXJOpcHsaHa), HApyrue mobou- 
ible PeakILHH. 

BovlbluloH HATepec NpelcTaBAeT H3y- 
ieHHe cnoco6oB MoOsaBeHHA 3THX M0- Puc. 4 
JOUHBIX PeakIHH, a Take UcceLoBa- 
iH€ BO3MO%KHOCTH deHUIMpOBaHUA OOpasyloulerocaA YeTbIPeXXJIOPUCTOrO Kpem- 
inf. Jina pewleHHA 3THX BOMpOCOB MbI MIpOBeJIM OMbITHI NO rAApHpoBaHuyo 
[eTHIPEXXJIOPUCTOrO KPeMHHA BOROPOAOM H Hall, YTO peakUMA MOcTaTOUHO 
{HTCHCHBHO IIpoTeKaeT 10 cxeme 


SiCl, + He J>THSICls + HCI (2) 


IDM HarpeBaHH peareHTOB B YCJIOBMAX, MPH KOTOPbIX MpOBOAHTCA cbeHHUpO- 
3aHHe TpuxsopcunaHa (440—460°, 180 arn). [lonyyeHubie pesybTaTbI m0Ka- 
AIH TIPHMHIMMHaIbHy!O BO3MOXKHOCTh (eHWIMPOBaHHA UYeTbIPeXXJOpucToro 
‘(PCEMHHA B cyyae, ecu OyAyT OOecMeyeHbI Take YCJIOBHA, Kora OH MpeyBa- 
JUTeIbHO THApUpyetcaA LO TPUXNOpCHlaHa HM 3aTeM BCTYMaeT B peakIHo C G6eH- 
OIOM. Jina ocymlecTBIeHHA MepBOH cTaMH mpolecca Obl HCNOb30BaH BO- 
Opon, OOpasyrouluiica npu peakunu (1) wu ABM aIONMHCA B peakMH ceHuHpo- 
AHUA TPUXJOPCHaHa HeHMCHOJIb3SYeMbIM MOOOUHBIM MpOfyKTOM. C sto WesbIo 
{bl NOABeprasu HarpeBaHuto mpH 440° u qaBenun 180 aru cMecb YeTHIpexxsO- 
MCTOrO KpeMHHA, O€H30Ia HU TPHxopcHuiaHa (°), H3MeCHAA MOJAPHOe COOTHO- 
HeHHe M@KALy TPUXMOpCHMaHOM HM YeTHIPCXXJIOPHCTHIM KpeMHHeM B Mpeyemax 
me0.20 0/0, 10/0,801: 0,15. 

Ha puc. 1 mpupeqeHbl pe3yJbTaTbl CePHH OMNbITOB, MOKa3bIBalOllHe, 4TO 
BIXOM CeHHITPHXMOpcHaHa (B r-Mouw. Ha 100 r-Mou. npopearMpoBaBiero 
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Buix0d CgtsSillg 8 e-nan wa 10e-mon 


Npopeaeupolabueeo HSiCL3 


20 49 60 60 mon. % HSiCL, 


TpHXJIOPCHsaHa) MPH yBeMMUeHHM COAeEPARAHHA YETHIPEXXJIOPHCTOrO KPCMHUH 
B CMeCH pesko yBeMuMBaeTcA. Takoe yBeIMueHWe He MOET ObITbh OObACHCHO 
TOJbKO NOaBIeEHHeM NOGOUHOM peak AUCIpONOPUMOHHPOBaHUA TPUXOPCH- 
JlaHa C OOpas0BaHveM ueTEIPeXXJIOPMCTOrO KPpeMHHs, Tak KaK B PAe ONBITOB: 
BLIXOL (eHHATPHXMOpcHiaHa S3HAaYHTeIbHO mpespocxoguT 100 r-MoH. Ha 
100 r-Moul. TpuxsOpcHsaHa. ITO CBUETeELCTBYeT O TOM, YTO YETHIPCXXMOPH— 
cTbid KPpeMHUMM BcTyMaeT B peakI[HIO PeHHJIMPOBaHHA IO CXeMe: 


SiCl, + H, — HSiCl, + HCl 
HSiClg3 -} CgHe =e CgHsSiCl3 + He 


CgHe + SiCl, => CgHsSiClg + HCl 


IIpumMenenve moBbileHHOro faBJIeHHA BOMopoma oOJIeruaeT mpoTeKaHHe 
nepBok cralquu teHNMMpOBaHUA YeTbIPeXXJOpHCTOrO KpeMHHA — CTakWu PHI- 
pupopanus. B cBa3u c STHM VM BbIXO, KOHEYHOrO NposyKta, PeHuITPUXMOpCH- 
JlaHa, B pacueTe Ha YeTHIPeXXJIOPUCTbIN KPCMHHU OKasaJiCA 8HAUHTEIbHO BBILLIe,. 
yeM IIPH IIpomycKaHvH CMeCH OeH3OJla C YETbIPEXXJIOPHCTbIM KPpeMHHeM 4epes. 
HarpeTyio TpyOKy MpH aTMocdepHOM jJlaBJIeHHH. 

TakuM 06pa30M, 9KCIepNMeHTaJIbHO NOKasaHO, YTO peakILuA PeHUJIMPOBaHHA 
YeTbIPEXXJIOPHCTOFO KPeMHHA O€H30JIOM MOXKET MPOTeKaTb B OTCYTCTBHE METALI- 
JOOpraHuyecKUX COeAHHEHHH C AOCTATOUHBIMH BbIXOaMM B TOM CJlyuae, eCJIH 
oOecneueHbI YCJIOBHA THAPHPOBaHHA UYeTbIPEXXJOPHCTOTO KPeEMHHA BOLOPOOM 
H IIpeBpallleHuA erO B MPOMeXKYTOUHHIN NPOAYKT peaKIMH, TPHXJIOPCHaH, MO 
ypaBuenuio (2). TlocueqHuli pearupyeT c OeH30I0M c OOpas0BaHvem eHuATpPH- 
xslopcHylaHa HM pereHepallvel BoZoposa. | 


IKCNECPUMEHTAABHAA DAcCTS 


TuapupoBpaHuve ueTHpeXxAOPUCTOFTO KpPeMHH GA. 
B apTokKiaB, eMKocTbIO 20 1, 3arpy3uu 4,00 Kr 4eTbIPeXXJIOPHCTOrO KpeMHHA 
HakayvaJH BOMOpog Jo JaBsenua 52 arm. ABTOKJIaB B TeyeHue 6 uac. Obl Harper 
yO TeMnepatyppl 440° u BLIDepxKUBaJICA IPH STON TeMNepaType B TeyeHHe 4 uac., 
mpHyeM HaGOvlloJasocb MocTeneHHoe BO3spacTaHHe JaBseHHa BO 180 atm. Tlocne 
OXa@KJ€HHA aBTOKJaBa JO KOMHATHOH TeMMepaTypbl OCTaTOUHOe aBseHHe 
(47 atu) OblIo COpomleHO H H3 aBTOKJIaBa ObIIO BLITpyxKeHO 3,36 KP MpOyKTOB. 
peaxuuu. IIpu pasronKe cmecH H3 KOWIObI c ederMaTOpoM Oblo nomyyeHO 
697 r dpakwuu T. Kun. 30—55°. [pu nopropHok pasroHKe sto dpakuuN Ha 
peKTH@UKAaWMOHHON KOIOHKe SideKTuBHOCTHIO 45 T. T. BbIeteHO 266 r cppak- 
WH T. Kum. 31—82°. 


Hatigeno %: H 0,74; 0,73; Cl 79,0; 78,9 
HSiCls. Brrucreno %: H 0,74; Cl 7G 


MeHHAUHPOBAaHHe THPUXMAOPCHAAHA HM YeETHpPexxaAo- 
pueTtToro kpeMH4Ua«. B aBroknaB emkoctblo 0,6 a 3arpy3Han cmecb 
90 r Oexs0Na, 17 r Tpuxmopcumana uM 68 r ueTHIPexxJOpucToro Kpemuua. Tlocae 
4-yacoporo HarpeBaHua mpu 460° (poct JaBjeHusa po 170 aru) ocraTouHoe AaB- 
jleHve (10 aTM. pH KOMHaTHOH TemMMepatype) Obl0 COpomeHo H 43 aBTOKNaBa 
BbIrpy2xkeHo 168 r npoxykToB peaxuHn. Ilpu pexruduKanuu cmecu Ha KOMOHKe 
appeKTHBHOcTHIO 45 T. T. MOMYUHIH: 


Mpakuua T-pa Kun., Buixon, % Copep x a- 
°C HHe Cl, % 
il 34 — 50 Dill 83,0 
2 55 — 57 28,6 83,3 
3 o7 — 79 1,8 56,1 
4 79 = 80 39,2 4,5 
5 185 — 190 7,6 49,9 
Pea: 190 — 200 14,5 50,2 
K y6opplit ocTaToK dl) 40,2 


Opaxuuu 1,2 mpegcraBisor co6oh yerbipexxsopuctlit KpemHuH (BO (paK- 
MH | cHeqbl TpuxNOpcniaHa), Ppakuua 3 — npomexyrounaa, dpakuua 4 — 
eH3ON CO CeaMH YeTbIPeXXOpHcToro KpemMHUA, dbpakuuu 5,6 — cdennaTpu- 
opcwsiaH (Bo paki\MH 5 c mpHMecbio OeH30ua). Buixoy cenniTpuxsiopcu- 
laHa cocraBaser 130 r-Mow. Ha 100 r-Mow. 3arpyxeHHOro TpuxopcnsaHa. 

Ha puc. | npwBezenbl AaHHble paya OMbITOB, NPOBeMeCHHIX MO aHamorM4uHon 
AeETOAMKE TPH Pa3sJIHYHOM COOTHOWeHHH MexKAY TPUXJOpcHaHOM HU 4eTbIpeX- 
‘IOPHCTLIM KPeMHHeM. 


Tloctynuso 
5 XI 1959 
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Jloxaann Axanemun nwayr CCCP 
1960. Tom 131, N 1 


XHMUF 


r. A. KOHAPATbEBA u XYAH 4DKH-X3H 


PEAKUHA MMPHAMH-3,4-4HKAPBOHOBBIX KHCJIOT 
C THAPA3HHOM HW AHHWJIMHOM 


(IIpedcmasaeno akademuxom B. A. Kasauckum 10 XI 1959) 


Uccneqy peakUvIO MpOHSBOLHbIX OKCa30JIa C MaJICEHHOBbIM AHTHAPHAOM (')),. 
Mbl TIOJLYYHH HeEKOTOpble HOBbIC NHPHAKH-3,4-2MKapOoOHOBble KUCOTH. B Ha- 
cTosueH pa6oTe OMMCbIBaeTCA KOHJleHCallWA UX C THApasHHOM WU aHHAMHOM. 

Hasuunve JBYX COCeQHHX KapOOKCHJIbHbIX py B MOJIeKyJle STHX KHCJOT 
MpeqMoOaraeT BO3MOXKHOCTb MOJYYCHHA HECKOJIbKHX THMOB MPOH3BOQHEIX; B 
NOWOOHBIX CyuYaAX TaBHoe HallpaBeHHe mpollecca onpeslesiaeTcA HHAMBULY- 
aJIbHbIMH OCOOCHHOCTAMH HCXOJHbIX COeCMMHeEHHH. Tak, CJIO%KHbIE IPUPH Mpo- 
cTeHUIMX O-J[MKapOOHOBbIX KHCJIOT OeH30JIbHOrO pAa HM NATHUICHHBIX rerTe- 
POIMLMKIOB (3a HCKOUeHHeM THOdeHAa) WaloT c THApasHHOM AMruzApasugbl, sbuppt 
J\MKapOoHOBbIX KHCJIOT THOdeHa OOpasyioT WuKMIMYecKHe TuApasyyp (”), a aH- 
ruypuyz 3,6-nupenusraseBok KHCOTHI TOMbKO N-amuHoumuy (3). U3 shbuporm 
BYX MS8BeCTHBIX PaHee MMPHAMH-3,4-,MKapOOHOBbIX KHCJIOT (He3aMelIeHHO!t 
(*) u 2,6-quMeTus3amMemleHHoH (*)), a TakxKe H3 aHruspua XHHOMMHOBOM KUC- 
Jota! (°) H rHypa3svHa ObWwIM NOJIYYeHbI WMKIMYeCKHe TuApasHAbl, XOTA OTMe- 
yalOCb, 4TO CBOOOHaA XHHOJIHHOBaA KHCNOTA WHKIH4YeCKOrO COeMHeEHHA He 
oOpasyet. Kak moka3aI0 Halle uccyleloBaHue, 5,6-qumerus-, 2,6-lMMeTHJ- ii 
5-OKCH-2-MeTHJINUPHAMH-3,4-7MKapOOHOBbIe KUCJIOTLI yKe IPH KPaTKOBPeMeH- 
HOM HarpeBaHHu C THApasHHOM MpeBpalllaioTca B WHKIMYeCKHe TUApasHAb! (MH- 
pufo-(3,4)-nupuyasungnounl) I c BErxoqamu 60—80%, HO B cayuae 2,5,6-TpH- 
MeTHJNMPUAHH-3,4-R4KapOOHOBOM KUCJIOTHI 9Ta 2Ke PeaKUMA MPHBOAUNT K OOpa- 
30BaHHIO N-aMHHOMMAa KuHCoTHI IT. 


O NH re) 
ae \___NNH, 
ea oe oe 
nel dr ah 
N N 
la—yq lity 


aiR=H, R= R'=CHy 6) =H, R= R"=CH, 2) R= On RCH ae 
r) R°=H, R=R’=CHs; a) R=R’=R"=CHg. 


2,5-]{uMeTHmH puwuH-3,4-4KapOoHoBad xKUCOTa, B KoTOpoi COOH- 
rpynmbl Tak %Ke OOKMpoBanbl CHs-rpynnmamu, Kak u B 2,5,6-TpHMeTusbHOM 
aHaJlore, JaeT MmpH oOpa6oTKe ruapasuHom N-amuuoumuy IIr c He6onpimoii 
IpHmecbio rupasuya Ir. [IpoqomxurenbHoe HarpepaHne peaKIMOHHo! cmecu 
MIPpHBOAMT K H3MeCHCHHIO ee COCTaBa, IIpH4eM CoJepxKaHHe AaMMHOHMHAa MocTe- 
N€HHO NakaeT, a BHIXO THApasua noppuuaetca No 60%. V30mepusanua amu- 
HOHMHa YCKOpsAeTcCA MpHCyTCTBHeM He BoWeMMero B peakItHio ruApasnua, 
Tak Kak unCcTEIM Ilr B HeHTpadbHoOl cpee usomMepu3yerca B Tex xe YCJIOBHAX 
Beero Ha 10%. 

B oravune of 2,5-quaiKwJi3aMelleHHbIX KUCJOT 5-OKCH-2-MeTHJI- 1H pHAUH- 
3,4-uKapOoHoBan KHCHOTa Waer c rHAPa3HHOM UCKJNOUNTeIbHO THApasHA IIs. 
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9TOM cJlydae oOpasoBaHve HOBOrO WeCTHYEHHOrO WHKsJIa, MO-BHAHMOMY, o0- 
€rueHO BO3MOXHOCTbIO Takoro MosowKeHHA OH-rpynnsi, mp KOTOpoM ona 
KASbIBACTCA OOPALeHHOM B CTOPOHY OT KapOokcusa, Tora Kak Y 5-MeTHJIbHBIX 
POM3BOAHHIX MOAOOHAA KOHUTYpPauuA UCKIOUeHA. 

HanOoslee ycroiunBbiM MpovsBo,HbIM MHPuAUH-3,4-RuKapOOHOBbIX KUCJIOT 
BIAIOTCA WHKIMueCKHe ruypasHgy I. Kak noka3aHo Ha MpuMepe ru~Apasnia 


200 250 300 350 400 mye 


)) eee 


200 250 300 350 $00 mys 


A 


Puc. 4 Puc. 2 


Il, OH OOpasyeTca B Ka¥eCTBe KOHeYHOrO MpOAYKTa peaKUHH Mpu ekicTBu1 
WipasuHa Ha KMCJOTY (Mocie neperpymmupoBKH aMHHOMMHsa), ee amugiu N- 
benHJIMMH. Tugpasugq Ia c BrIcOKMMH BbIXOZaMH Obl NomyyeH OOpaboTKori 
HApasHHoM CBOOOAHOM KUCJIOTHI, ee WHaHHHa, AMMeTHJOBOrO, a Take MO- 
ioMeTHJIoBoro adpupa. IlonbirKa NomyuuTb us MOHOSpHpa MOHOrHApasny ue- 
[HKJIHYeCKOFO CTPOCHHA MIpuBesla TObKO K OOpa- 
oBaHHIo «la. Lyukimueckue rudpasuybl mupH- 
(HH-3,4-1MKapOOHOBBIX KHCJIOT — CJlerKa OKpallieH- 
ible, BbICOKONMAaBKHe COCIMHEHHA, OUeHb YCTOHUH- 
bie, He PpaCTBOPHMbIe B OpraHH¥ecKHX PpacTBOpH- 
eX; OHH paCTBOPAIOTCA B BOMHOM aMMHaKe, 
AMHePaJIbHbIX KUCJOTaX HTopsAdeH YKCYCHOK KHCJIOTe 
{ TATPYIOTCA BOJHbIMH pacTBOpaMH IWesoueH Kak 
LHOATOMHBI€ +GbeHOUbI (rupasHy, 5-oKCH-2-MeTHLJI- 
IM pHQHH-3,4-4HkKapOOHOBOM KHCJIOTHI Kak ABY XaTOM- 
ibIH (eHow). 

TIpH oKHCJI€HHH ICJIOUHbIX pacTBOpoB rHypa- 
HOB aJIKHJINUpWYAHHANKapOoOHOBbIX KHCJIOT mepe- 
HCbIO BOMOpoda HaOwofaeTca cuadax | JOMHHEC- 
(eH, HO pacTBop IB sIoMHHeCWHpyerT , [MHTeH- 
uBHo. Togo6Ho anatormunpMicoenunenusm [panga 8 250 300 350 900 mys 
yTala3HHa MHpuAONMpusa3sHHAHOHEI MatwoT -MOHO- Ae 
Jopuabl mpux oOpaboTtke POCls u avKHIupytor- Puc. 3 
A SPUpaMU TOJYOJICYJIbPOKUCIOTHI. 

Ha puc. 1 TIpHBeMeHbI CNeKTPb! NOrOWeHHA THApa3svoB Ia Quake! 312 mu, 
S Emaxe Oe), 16 (ware 270 wu 310 mp, lg Emaxe 3,/9; 3,79), IB Cae 306 
e3fo Mt, Igeuane 3,79; 3,93) H In Auaxe 288 w 328¥Mp, Ig euaxe 8,13) 3:79). 

SamemeHupie N-aMHHOMMHAbI He paCTBOPHMbI4YB BOHBIX Wemouax, HO 
ACTBOPAIOTCA B CIMpTax; IipH HarpeBaHHH B NPHCYTCTBHH OCHOBHBIX KaTa- 
M3aTOPOB OHH MpeBpalijaloTca B H3OMepHble PMApa3sHJbl, C alberugamu jaroT 
POLyKTbI KOHJeHcattun. CnekTpbl noroujenus N-amvHoumuyos B y.-). 06- 
ACTH OTJIMYAIOTCA OT CHeKTPOB THApasHyOB HW CXOHbI CO CHeKTpamu cooT- 
eTCTBYIOIMX HesaMellleHHbIX Yy a30Ta uMuOB Hu N-denunumugos. Kpuspie 
orjiomleHud uMuga 2, 5, 6-TpHMeTHNMpHdMH-3,4-quKapOonoBolt KucsoTHI ‘(I//) 
ee N-cbenvaumuga (JV) (pac. 2) c mpakTMyecKkH COBMaaiwmlHMH Makcumy- 
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mMamu (308 u 310 My) mH Mano pa3MuaIOHMACH BeJMYdHaMH coxtenecet 
NOroMmeHHA (18 emaxc 3,83 H 3,88), OUCH Ou1M3kH K KpuBot N-amuHoumusa 3TOW 
KucuoTH. M3meneHve CTeneHH 3aMeUCHHOCTH IIMPHMHOBOH YacTH MOJICKYJIbI 
(puc. 3, cnekTppl amuHoumuga II r(Amaxe 272 Mp, Ig Evaxc 3,69) w N-ennaumuga 
9, 5-MMMeTHIMMpHAHH-3,4-uKapOoHoBoli KucMOTHI (V) (Amaze SO0Omp, Ig Euaxc 3,78)), 
Take OOYCOBMUBACT JIMIUb HeOOUbIWION CABHr MaKCHMyMa KPHBOH, HO He 
MeHAeT ee XapakTepa. x 

ABToppl IpHuocaT rsy6oKy!0 OmarofapHoctp aka. B. A. Ka3aHcKxomy 
34 BHAMAaHWe M MOMOLIb pH BbINOHeHuM HacTosuelt pa6or vu JI. A. Kasn- | 
ibIHOH 3a MIpOBeJeHHe CHEKTPAaJIbHBIX HCCJeqOBaHHi. 


OK Gi € pili MC. Tab Haas Sil (CRAY Ys) 


N-AMHHOUMUZ-2,5,6-T PHMETHAMUPUHAH H-3,4-9 WK ap 6 O-} 
HOBOH KucaoTH (IIq). Cmecb 6r 2,5,6-nupuqun-3,4-M4KapOOHOBOH | 
KHCAOTEI H 1,5 r ruy_pasuHrugpatra HarpeBasacb B 10 Mi STHMeHTIMKONA 15 MH. — 
Burxogn II x 60%, T. na. 211—212° (u3 mMeraHosa). 


Hatimeno %; C 58,74; 58,88; H 5,48; 5,51; N 20,70; 20,20 
CipHyyNg02. BrraucneHo %: C 58,02; H 5,44; N 20,46. | 


N-o-OKcHO6OCH3SHAURCHAMUHOUMAY 2,5,6-TPHMeETHANH , 
PHAUH-34-2HKapOOHOBOH KUCAOTH. 1,67 N-amMnoumuya KunA- 
THIucbh c 1,6 r CaMMMNOBOrO asbleruya B CIMPTOBOM pacTBope 2 uaca. Bpixoy 
mpokykta KoHyeHcanun 89—92%, Tr. nm. 191—191,5° (u3 MeraHowa). 


Halineno %: C 66,17; 66,12; H 4,85; 4,90 
Cy;HisN3gO2. BrrunceHo %: C 66,01; H 4,89. 


N-r--Okcu6eCH3HIUACHAMHHOUMUYD 2,5,6-TPUMeTUAN UH - 
pHANH-34-2uUKapOOHOBOK KUCAOTH noswyyeH c BEIxonom 80% 
T. mnt. 233—234,5°. 


Hatimeno %: C 66,36; H 4,79 
Cy;HisN302. Barmucneno %: C 66,01; H 4,89. 


N-AMHHOUMHUY 25-7 UMCETHANUPUANH-3,4-2 UK ap6OH O- 
BOH KucaoTH (II r). Ocagox, nomyyeHHbi nocme HarpeBaHua 2,5-M- 
MeTHJINMpHAHH-3,4-lMKapOOHOBOH KUCJIOTbI C PHApasHHOM H3BJeKaJICaA KMMA- 
ijuM cmuMptom. He pacrsopuBilieeca B CNUpTe BelllecTBO MpescraBIAlo coboK 
muphyasunguon | r (0,07 r, Beixon 5%), T. ma. 328—331°. Us cnuprosoit BpI- 
TAXKKH ObWIO BbIqeTeHO 1,35 r (67,5%) IIr, vr. na. 175—178°. 


Hatigeno %: C 56,19; 56,01; H 4,69; 4,58 
CoH yN302. Brruncneno %: C 56,54; lai Ago. 


2,0 TUMeTHANUpUAZO-(3,4-d)-nupuaasuuHAuon (Ir). 4r 2,5- 
HMeTHIMMPUANH-3,4-.uKapOoHOBoH KucnoTE! uv 1 r ruqpasMHrug~pata KuMA- 
THIHCb B 3 MJ TIMKOUA 1 Yac; CMeCb NOXKHCIANAaCh pasOaBsIeHHOU yKCyCHOli 
KucnoToH, | r MpoMplBasica KUNAULMM cnupTom. Brrxog 2,4 r (60%); nocne Bo3-. 
TOHKH B BakyyMe T. mI. 333° (c pagm0m.). 


Hatiqeno %: N 22,30 
CyoHoN3gOy. Boruucsieno %: N 24,97. 
2,6-TumMeTtTuanupuyo-(3,4-d)-nupuzasuuauon (16) noayueH 
¢ BbIxoyOM 70% nocne 15 MHH. KHMAGeHHA CMeCH KHCJOTEI C THA pa3vHoM B PViH- 
Kole, T. Mu. 290—293° (c pa3snox.). 


Hatimeno %: C 55,84; H 4,57 
CsH N3O02. Brruncmeno %: C 56,54; H 4,76. 


JInTepaTypHble WaHHble: T. mm. 302° (c pasmox.) (2). 
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0,6-TumMetuanup Wf 0-(3,4-d)-nupukasuuHAUon (Ia), BHIXOZ 
b2,5% (15 Mun. HarpeBaHua), T. nu. 333° (c pagmox.). 


Hafigeno %: C 55,85; 56,03; H 4,78; 4,91 
CoHgNsOz. Brruucneno %: C 56,54; 76. 


? 


Beixoy Ia 43 uMeTHOBOrO scbupa KHCNOTEI Hu ru~pa3suHa 89%, v3 AuaHH- 
Hla W rufpasuua 70,2%. 

5-O kc u-2-MeTHANUp HU A0-(3,4-d)-nupH_asuH_uHOH (Is). Bu 
on 78% (10 MHH. KHNAueHHA), T. mI. 308° (c pasnox.). 


| Haiizeno %: C 49,47; 49,60; H 3,89; 3,88 
| CsH7N3O3. Brrancueno %: C 49,74; 6. 


? 


2,5,6-Tpumetuanupuyo-(3,4-d)-nupukasuHgauon (Ig). Sr 
-PeHwIuMuga 2,5,6-TpumMeTrHanupugnH-3,4-7uKap6onoBoli KUCJIOTbI KHMSA- 
Much c 14 Pr rugpasuurugpata B 20 ma ranKoua 6 4ac.; BEIxog In 73%, 
. Tu. 316° (c pasmox.). 


HaftizeHo %: C 58,38; H 5,52; N 20,95 
CyoHii1N302. Baruvcaeno %: C 58,52; H 5,41; N 20,46. 


Barxog Iq v3 KMCIOTEI HM ruqpasHHa (2 yaca KunayeHua) 20%, U3 HMHJa KH- 
Norpl (Tt. mit. 218—220°) u rugpasuua 65%. 

Peakiua NMpPUuANH-34-2HKaApOOHOBHX KHCAOT C 
HM J’) 4 HOM. CMecb KuCOTHI W aHusuHa (1 : 4) HarpeBanacb npu 160—180° 
—4 oe M MOJYYeHHbIM OCaOK MepeKPHCTAaJIM30BbIBaJICA M3 MeTaHOJIa (cM. 
aon. 1). 


Weve aiziiea Al 
Hafigzeno, % Bpiuncneno, % 
Benicevso DWI. Buixog, 
a % Cc H G H 
| 
|-Denysumuy 2,5-qumMe- | 133,5—134 }| 54 Te) all 4,72 71,41 oth) 
THI pHAMH-3,4-2uKap- 71,34 4,74 
60HOBOH KHCJIOTHI 
|-DenusuMuy 2,5,6-Tpu- 1452—154 62 72,00 yee TA D, 30 
METH IMNUPHAUH - 3,4-qH- 72,16 5,39 


KapOoHOBOH KUCJIOTHI 

|-Oennaumug 2,6-nume- 145—146 52,8 Th We 4,91 71,41 4,79 
THIN pUAMH-3,4-quKap- 
6OHOBOH KHCJIOTHI 


[HaHvmug 5,6-numetTus- 1490—192 | 40 72,88 5,49 73,02 04 
UMP AHH - 3,4-quKap6o- Pex Oil 5,40 
HOBOH KHCJIOTHI 
VuctutyT opraHHyeckoH XHMUH Tlocrynuio 
um. H. J. 3enuuckoro 2 X 1959 
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Jloxnxagn AkayemMun Hayk cccP 
1960. Tom 131, N: 1 


XHMHA - 


B. ©. MHPOHOB, H. lr. JOKYPHHCKASA 
W weH-koppecnongent AH CCCP A. JI. METPOB. 


MPHCOEQHHEHME HGeCl, K TAJIOTEHS3AMEWMEHHbIM OTHJIEHA 


JIEPHPOX JIOPHPOBAHHE «,8-UXJIOPITHJITPHXJIOPrTEPMAHA 


B mpeqemyme paGore (1) Mpt ycTaHoBusiu, 4To TpuxJoprepMaH (HGeCls) 
B OTHE OT TpHXJopcusaHa (HSiCls) sHeprH4dHo MpHcoeAuHAeTCA IPH KOMHAT- 
Holt TemnepaType K pa3HooOpasHbIM ovle*uHaM H MX WpOH3BOAHbIM Oe3 KaTaJIH3a- 
TOPOB. 

B HacToAueM HCCeOBaHHH MbI u3y4uIM MmpucoetuHeHve HGeCls k pas 
JIM4HBIM XJIOP3aMeUeHHbIM aTHIeHa (oT CICH = CHe Jo CleC = CCle), mpu- 
coequHeHHe K KoToppim HSiCls npakTwyecKH NOYTH He ocymjecTBHMO. Hampu- 
Mep, IIPHCOe@AMHeHHe MeTHIAUXOpcHlaHa kK XJIOPHCTOMY BHHMJIY Moker OpiTb 
OCYLUECTBJICHO TOJIbKO B aBTOKJaBe upu 160° u B MpHCcyTCTBHN KaTaJu3saTopa — 
WaTHHbI Ha yrse (7). OlHako U B STHX YCMOBHAX BbIXO A-XJIOPSTHJIMeTHJIAH- 
XJlopcHJlaHa He mpespiuaerT 7% OT TeEOpHH” | 


CICH=CHe + HSiCHsCle ee CHsC!CHSiCl,CHs. 


C‘euje MCHbIIHMH BBIXOJaMH, HECMOTpA Ha UCNONb30BaHHe MHUUMAaTOpOB H_ 


X%KeECTKHE YCJIOBHA MpOBeAeCHHA OMbITa, MpoucxXoquT mpuccequHeHne HSiCls 
wu CHsCleSiH Kk AuxsopsTuleHy, TpHXJopsTHeHy u TeTpaxJopaTuseHy (3,4). 
Mexyy TeM, TpuxJloprepMaH, Kak MbI YCTAHOBHJIH B HaCTOAMLeEM MCCIeOBaHHH, 
JlerKO MIpHcoeAMHAeTCA K YNOMAHYTHIM XJIOpITHeHaM 6e3 KaKUX-HOO KaTa- 
AU3aTOPOB. 

Hatpumep, mpv OapOoTrupoBaHuu XJIOpHcToro BUHUsa Yepe3s TpHxJoprep- 
MaH IIpHCOeAMHeHHE IIpoTeKaeT C CaMopa3orpeBaHHeM, KOTOpPOe HaOsrOJaeTca 
TakKe HM IPH CJIMBAHHM TpuXJOprepMaHa C ANXJOpITHeHOM, TPHXJOPSTHICHOM 
M TeTpaxJIop3THIeHoM. Brpoyem, B MocueqHeM clyuae camopasorpeBaHne elBa 
3aMeTHO. 

OjHako HavOoulee HeOKULaHHbIt PesyJbTaT 3aKJOUAeTCA B TOM, YTO TPH 
B3aMMOACHCTBUM XJIOPHCTOrO BHHWJIa WH TPuXJOprepMaHa oOpasoBaJicn He 
a-, a B-XJlOpsTHJITpHxXJoprepMaH: 


CICH = CHg + HGeCls >» CICH2CH2GeCls. (33%) 


B cBa3H C STHM OOCTOATENbCTBOM MbI NCCIeLoBaIM MopsLoK IIpHcoequHeHHA 
HSiCls k xJlopuctomy BuHHy. Oxasanocb, uto HSiCls, HecMoTpa Ha ncnomb- 
SOBaHHe TaKOrO SHeprH4yHOroO KaTa/IMsaTOpa KaK MlaTHHOXJOpHCTOBOAoOpolvaTr 
KMCIOTa, Tak %e Kak WH CHaCleSiH, mpucoequunetca kK XJIOpHCTOMy BUHMIY 
JIMib B aBTOKJIaBe, OOpasyA G-xJIOpaTHJITpUxXJOpcHaH BCero c 6% BEIXOJOM 


CICH = CH; + HSiCls — ClsSiCHCICHs. 


Takum o6pa30m OplJlo YcTaHOBJeHO, YTO TpHxXJOprepMah apHcoequnsetcs 
- XJIOPHCTOMY BHHWIY B HHOM MOpAAKe, 4eM TPUXJIOPCHIaH, 4TO, BepOsATHO, 
CBASAHO C Pa3/IMYHbIM M€XaHH3MOM IIpOTeKaHHA peakUHH mpHcoequHeHHA 
o6oux peareutos. Orujenenue HCl or a, B-2uxsopatumTpuxsioprepmana Opa 
MpoBeqeHo HaMH KaK XHHOJIMHOM, TaK HM XJIOPHCTbIM aJIOMHHHeM. 
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We et 

Panee (°,°) moqo6Hoe oTmenseHve o6oumu peareHTamMu O6bWIO uCceqoBaHo 
a IpHMepe aHaJlorMuHoro KpeMHMHopraHHyeckoro coequHenna (ClsSiCHCl- 
HCl). 
 Oxa3aocb, 4To u B WaHHoM cayyae COXPaHHJIMCb OTMCYCHHbIe paHee 3aKo- 


: 
HOMEPHOCTH, T. €. XMHOJIMH OTIeNIAeT B-aTOM XJIOpa, a XJIOPHCTHIN auOMHHUA — 
t-aTOM XJIopa. 
AlCl, 
— ClsGeCH = CHC]! (80 %) 


| 
Cl4GeCHCICH,ClI 
a lgGeCC l= ACHins (22 9, ). 


XMHOIHH 


_ Mexanu3m JeruypoxnopuposaHus XOpHcTHIM asIOMHHHeM B CBOe BpeMA Obi 
DOpACHeH (",*) fA o,8-NMXNOpanKMATpHXNOpCcHNaHOB MeperpynmupoBKoli 
DOpasylolleroca B-HOHKapCOHMA C TMepeMelleHvem TDPHXJOPCHJIMbHOH rpynnbl 
oT a-aTOMa yrviepofa K fB-aTomy yraepoqa. BeposTHo, 4uTo H B JaHHOM: 
~lydae MMeeT MECTO STOT Ke MeXaHH3M TeperpynnupoBKu 


AICl, ‘OQ ® 
ClyGeCHCICH:Cli==* | ¢1,GeCHCICH, —> CICH — CH,GeCts | > 
> ClsGeCH = CHCl. 


lombitka oTujeneHia xuHoOuHOM HCl ofr Cl,SiCH,CHClGeCl; npusena 
fObKO K_ §$-pactiayly 


Cl3SiCH,CHGeCl3 — SiCl4 + CH, = CHGeCls. 
cl 

JioOonbiTHBIMM CBOMCTBaMM OOJlaqaioT a- nu B-xJIOpBUHMITpuxJOprepMaHBl. 
1- XJIOPBHHHJITpUXJIOprepMaH Yepe3s HECKOJbKO YaCOB CaMOMPOH3BOJIbHO 3a- 
IOJIMMepH30BaJICA B MOJIOUHOFO LBeTa Hempo3payHoe TBepfoe BemlectBo. Ana- 
TOrHUHO BeYT ceOA, KaK H3BeCTHO, HM G-XJlOp-(HIM OpoM)-BUHMJITpuXJOpcH-: 
TaHpt (°,°). 

B-XAopBHHHJITpuxsIOoprepMaH NofoOHO cBoeMy KpeMHeBOMy aHaJlory 
5.9.10) mpu TuTpoBaHnu 0,1 N pacTBopom ujeoun OMbIIAeT BCefo TPH aTOMa 


Ta6Oauua il 


MRp 
T-pa kun.,| Butxog, 20 20 
CoenunHenue s . n d 
Cos % az f Haig. BBIG. 

31ICH2CH,GeCls = Tay us) B25) 4,5092 1, 7637 41,06 40,35 
5ICH, — C1CHGeCls 88/12 62 4 ,5240 14,8390 46,07 A552 Otiee 

1sC.H2GeCls 92/9 DN Sy3) 45344 4, 9000 50,95 50,028 

HCl, — CC12GeCls 423/25 48 455378 41,9243 56,14 04,862 
“He = CCIGeCls 151 41,6 41,5002 — — — 
“HCl = CHGeCls 164—165| 80 14,5139 | 14,7690 40,92 40,88 
| 


_ #* JIutepatypupie yanupie (32, 1°): 7. Kum. 188° (756), nZ 1,5094;| di? 1,7587. 
<opa. Takum o6pa3oM, 3ecb He HMeJl MeCTa OMAaBLIMCA HaMu pacnay c 
sbIIeJICHHEM alleTHJIeHa, CBOMCTBeEHHBI KBaSHKOMIVJICKCHBIM CoeqHHeHHAM (14): 
Hanpumep: ClsPbCH = CHCl u ClsSnCH = CHCl). Csolicrsa 5 snepspie 
‘HHTC3HPOBAHHBIX CoeHHeEHM TepMaHHA MpectTapsenb B Tabs. |. 


QIKcNepHMeHTATIbHAA Yd Crs 


BX MOpayTHATpUXAoprepMad CICH,CH,GeCls. Uepes 15 r. 
‘puxsioprepmana (2) mpomycKaJicA B TeveHHe Yaca TOK XJOpHcToro BUHMJa. Bua-) 
ae HaOsoflalocb CHIbHoe pa3orpesaHue. Llocie oxlaxkeHuA coepxKuMoe 
‘OIOBI MOMorpeBasiocb Ha MJIMTKe MpH 80° eme B TeyeHHe 4aca. BaxkyymHoli 
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neperoHkoli Bpileteno 6,5 r B-xsopaTHTpnxsoprepmaHa. T. Kum. 75° (15 MM). — 
Buixoy 32,5 %.CnekTpbi KOMOMHallHOHHOrO pacces HMA cBeta ({K. p. C.) H HHpakpac- 
HEI «MOJIHOCTbIO CoBMaaioT C TaKOBbIMH Jit B-xXJIOpSTHJITpUXJOprepMaHa, — 
nomy4eHHoro paHee Apyrum mytem (!2,!8). Turpopanue 01,1 N NaOH c ge- 
HoTaleHHOM HaBeckH f-XJOpSTHJITpHXJIOprepMaHa B ~70% 3TaHose mpH- 
BOAMT TOUHO K OMbIJICHHIO YeTHIPeX ATOMOB XJlOpa, JIMIUb B TeCYeHHe CYTOK. 
a,p-LuxatopatTuatpuxaoprepmMasu CICH,CHCIGeCls. K30r 
TpaHc-MXJOpsTueHa pH pa3MelIHBaHHH MoOaBAAocb 54 r TpuXJOprepMa- 
Ha C TaKOl CKOPOCTbIO, YTOObI TeMMepaTypa 2%HAKOCTH He MOAHHMAJIaCb BILLIE 
~80°. Jlamee coflepxkuMoe KoJIObI MoforpeBadlocb B TeYeHHe Moyyaca mpH 80 
H MeperoHasocb mo BaxkyyMom. Ilomyueno 51 r a, B-AUxXJOpSTHJIEHTPUXJOp-— 
repMana, T. Kum. 88° (12 mm). Betxon 62%. 0,1 N mesoubto OTTHTPOBbIBaJIOCb 
TOUHO 4eTEIPe aTOMa XJlopa. 

TpuxatopatuatTpuxaoprepMmau ClsGeC,H,Cls. B ycnopuax 
npedbilyuero ombita u3 20 r TpHxXJopsTHIeHa u 27 r Tpux/JloprepMaHa Nody- 
yeno 26 Tf TpuxsOpSTHITpAXMOprepMana, T. Kum. 92° (9 mM). Bpixoy 55,3%. 
Tutposanne 0,1 N memtoubio MpuBOANT K OMbIJIeHHIO 4 aTOMOB XJIOpa. 

TeTpaxmopaTHATpuxAoprepmadH CleCHCleCGeCls. Mocue 
cauBanua 20 r TeTpaxopsTHieHa H 18 r TpuxXJIoprepMaHa HarpeBaHHe cosep- 


“HMOrO KONOBI mpx 80—90° npofomKasnocb B TeyeHHe 2 uac. TeTpaxJiop-— 


STHJITpuxXJIoprepMaHa HomyueHo 16,51, T. Kun. 123° (25 mm). Burxon 48%. 
0,1 N wesnoubto OTTHTPOBbIBaOCh YeTbIPe aTOMAa XJIOpa. 

a-XOpBHHHATpuxAoprepmManH CH, =CClGeCls. Cmecn, 
coctosimad u3 27,7r, @,B-MXJIOpSTHJITpHxJIoprepMaHa HW 13r XMHOJMHAa Med- 
JIGHHO MeperoHAsach U3 KoNObI PaBopcKkoro Jo ~200°. TlopropHo neperouKor 
M3 KOHJeHCaTa BbIeeHo 10 r a-XJIOPBHHHJITpuxsoprepMaHa, T. Kun. 151° 
(753 wm). Borxogy 41,5%. OTTHTpoBasIocb TOJbKO Tp aTOMa XJlopa. 

B-X TOpBUYHHATpUxXAOprepman CICH =CHCeCls. 20r a, f- 


AUXJIOPSTHTpUXJoprepMaHa c 0,2 r XJIOpHCTOrO aJIIOMHHHA MeJVICHHO Tepero- — 


HAJIMCb 43 KoJOn1 DaBopcKoro. IlostopHo meperoHKoH BpIAeeHo 16 r B-xJop- 
BUHWJITpuxXJoprepMaHa c T. Kun. 164—165°. Bprxoy 80%. 0,1 N menoubto or- 
THTPOBbIBAJIOCb TOUHO TPH aTOMa XJlopa. 


a-X MopaTHATpPUXAOpcuaan CHsCICHSiCls. B 250 ma asrto- 
KJlaB B CTCKJIAHHOM CocyJle Nomemaiucb 68 r HSiCls, 32 r xfopucToro BUHMJa ~ 


u 0,5 mi HePtCle -6H2O B usomponuiosom cnupte (0,1 N pactBop). Harpesa- 


Hue aBToKJIaBa pH 120° npofomxKasocb 4 uaca. IIpu neperouKe BbIfemeHo 19 r | 


STHJITpuxXJopcHsiaHa (T. Kun. 98—103°), cmeKTp kK. p. c. KOTOPoro MOMHOCTHIO 


copiafaJI C MpHBeseHHEIM B JMTepaType. Brtxo 20% oT Teopun. Dpakuuu Cc 


T. kun. 136—139° nomyyeno 6 r. Bprxom 6%. CnexTp k. p. c. 9ToM dpaKunU 
OTBeYa G-XOPSTHTpuxJopcHsany; 0,1 N nenoubto OTTHTPOBHIBaJIOCb TPH aTOMa 


xJlopa. OTHJITpHXJOpcuJlaH, MO-BHAHMOMY, OOpasoBaJica BCeACTBHe MmpoTe- — 


KaHuA culenyoujMx peakuni: ClsSiH + CICH =CH,-—>Cl,Si +CHz = CHa; 
CHe = CHez + HSiCl;—+C,H,;SiCls. Cnexrppi Oninu cuatsr JI. A. Jleiitec. 


WUnctntyT opranvyecKoH XMMuH Iloctynuso 
Axahemwn nayK CCCP 23 XI 1959 
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Aokaayn Akagemunu nayr CCCP 
| 1960. Tom 134, Ne 4 


XHMHA 


C. HW. CHHAKOBA u WEHb 1On-4H 


ONMPEAEJIEHHE YJIBTPAMAJIbIX KOJIMUECTB METAJIJIOB 
C MPHMEHEHHEM MOJIAPOrPA®A MW CTALLMOHAPHOH 
KATJIM PTYTH B KAYECTBE JJIEKTPOXA 


| (IT peécmaeneno axademuxom A. IT. Buxoepadoeum 2 1X 1959) 


B cBA3H C HeEOOXOAMMOCTbIO COBePWIeHCTBOBaHHA NOMAporpaduyeckoro Me- 
\TOMa aHaJIW3a B HalpaBJIeHHH MOBbILICHHA e€fO YYBCTBUTeJIbHOCTH BO3HHKJIa 
|HOBadA ero BeTBb — OcIMOrpaduyecKkad MoOMAporpadusa, MosBousiouad M0- 
BbICHTb UYBCTBUTeEIbHOCTh MeTOofla Ha 1—2 nopsyka. OgHako mpi ucnomD30- 
BaHHH OObMHOrO NOJAporpada BO3MO%KHOCTH NMOBbIMeHHA UYBCTBUTeJIbHOCTH 
| TakxKe elle He Hcuepnauel. [lepcneKTHBHbIM B 3TOM OTHOWICHHH ABJIAeTCA NIpH- 
MeHeHHe KaTaJIMTHYeCKUX TOKOB ('), a TAK2XKe HOBBIX 3IEKTPONOB (Bpalijaoulerocs# 
KarleIbHOrO PTYTHOrO (”), CTaWMOHAaPHbIX PTYTHBIX (°) HM Pa3IMUHbIX TBePAbIX 
(*)). Han6ouee BbIcoKyIO YYBCTBUTEbHOCTb MOXKHO JOCTHFHYTb MpH NpHMe- 
HeHHM CTallWOHapHbix cepHuecKHX PTYTHBIX JEKTPOJOB HeOOMbIUOH MOBepx- 
| HOCTH, CCIM CHauaJla NPOM3BOANTb WICKTPOJIH3 Np NOCTOAHHOM MOTeHIMaJe NIA 
OcCaxK€HHA HOHOB B PTYTH C COpa30BaHveM aMaJIbraM (JIA KOHILEHTPHpOBaHUA 
‘QJIEMeHTOB), a 3aTCM aAHOJHO PaCTBOPATb MeTAaJJIbI, HCNOML3YA WA perucTpa- 
IMM KPHBbIX OObIMHbIH NOMAporpad. BoJbuwIMHCTBO paOoT,B KOTOPbIX MpuMeHAII- 
CA CTAalMOHAPHbIli 2IeKTPO B Bue «BUCALIEH» WIM «JlexKallel» KanJIV, BbINOJ- 
HeHO C HCHOIb30BaHHeEM OCIMorpaduyeckoro nomaporpada. Kemyaa u Ky6- 
aux (5) NpHMeHuIM WIA STON Wenn OObUHDIi NOMAporpad u s7eKTpoR B Bue 
‘«BHCAIe» KalJId pTYTH HW MOKa3aJIM, YTO MOXKHO OTKPbITb MPHMeCH HEKOTOPbIX 
MeTaJIJIOB B peaKTHBax pH KOHWeHTpalun ux Jo 10°§ M. Onnako cuctematu- 
‘YeCKHX KOJIMUCCTBEHHBIX HCCJIeOBaHHH 9TH aBTOPbI He MpPHBOAAT. 

B wacrosmel craTbe 10Ka3aHO, YTO MPHMeHAA MpesBapuTesbHOe OOoraljeHHe 
‘Ha CTallWOHapHOH Kansie PTYTH, MO%KHO MPOW3BOAMTb KOMHYeECTBEHHOe onpele- 
\leHve pala 2JieMeHTOB, OOpa3yIOWHX aMaJIbramMbl c ptyTbIO (Cu, Cd, In, Pb, 
‘Zn 4 Ap.) NO KpHBbIM aHOAHOFO PpacTBOpeHMA MPH HX KOHICHTPallMu B PacTBope 
no 10-8 M. Jina ycraHOBNeHHA ONTHMAJIbHbIX YCJIOBHH MpOBeeHHA aHaJIMsa 
ObIIO CHCTeMaTHYeCKH HCCuIeEQOBaHO BJIMAHHe pa3JIMUHbIX dakTOpoB (pa3- 
‘Mepa MOBepXHOCTH KalWIM, MPOMOMKUTEMHOCTH YICKTPOJIH3a DJIA OGoraute- 
| me CKOpOCTH NepeMellIMBaHuA pacTBOpa, TeMMepaTypbl W Ap.) Ha Be HUMHY 
‘TOKOB aHOJHOrO pacTBopeHHA MeTass0B. []pumensasacb npescTaBsleHHas Ha pu. | 
‘BUJOU3MeHeHHad auelika Huxesu u KyKa(°).OcHOBHEIM 9/IeKTPONOM B syelKe CaLy- 
‘KUMa «exkallad» Ha KanwJJIApe Kania PTYTH, POPMHPOBaHHe KOTOPOH OcyulectT- 
BJIANOCb OMNpeAeJIeHHbIM KOMUeCTBOM OOOpOTOB KpaHa. Kanusiap mpeqBapu- 
Te@JIbHO MOKPbIBaJICA MIeHKOH xopcuiaHa. J[pyruM 3eKTPOOM CJ1y2KW Hackl- 
WICHHbIM KaJIOMeJIbHbIM 9JIEKTPOA, KOHEL, KOTOPOFO ONyCKaJIcA B pacTBOp BONM3H 
Kamau ptyTH. TlepememmBanue pacrBopa BO BpeMA NpesBapuTeNbHOFO SueKT- 
POJIH3a MpOH3SBOANOCb TOKOM a30Ta, MpoAyBaeMoro C KOHTPOJIMpyeMow CKopo- 
CTBIO. 

B sekTpomusep momenmain 20—40 MJ MpeqBapUTebHO THATebHO OUHULeH- 
Horo sueKTpomuta (0,2 M KCl, KNO,, HCl), qo6aBaH TakKOH O6beM pacTBO- 
pa c ucculeqyeMbIM HOHOM, 4TOObI KOHeYHAA efO KOHILCHTpallMA Opa 10~¢— 
10-® M, 3aTem BKsOUaIM TOK a30Ta JIA NepeMelMBaHHA pacTBopa, ycTaHaB- 
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MBA JBWKOK peoxopya Ha Hanpaxenuu Ha 0,2—0,3 B, 6oslee OTPHMAaTeJIb- 3 


HOM, YeM MOTeHIMadI TOMYBOJHI ONpesemAemMoro MOHA, UM MpHcoeqMHANH O0a 
gleKTpoyla K MosAporpady MpH OHOBpeMeHHOM BKJIOUCHHH CeKyHOMepa. 
QeKTPOMMS MpPOBOAMIH B MpoomKeHHe (PUKCHPOBaHHOTO BPeMeHH (10—30 
MHH.), IpH4eM 3a MHHYTY JO ero OKOHYAHHA BbI- 
KJNOUQJIH TOK a30Ta (KalIA PTYTH Mpuxousa B 
coctosHHe m0Kos). Ilo okKoHYaHHH 9JJIEKTPOIM3a 
CHHMaJIH KpHBy!0 aHOJHOrO pacTBOpeHHA MeTalI- 
Jia M3 aMaJibraMbl, MycKaad nomaporpad B 0o0- 
PaTHOM HallpaBJIeHHH, T. e. OT Oowlee OTPHlla- 
TeJIbBHBIX K Oosee NOMOXKUTCbHBIM 3HAYCHHAM 
noteHivala. IIpH 9TOM Obi NOJyYeHbI KPHBbIe 
AHOJHOFO pacTBOPeHHA MeTaJIJIOB, MpecTaBJeH~ 


KPUBbIX Ha OCH NOTeEHIMaJIOB XapakTepH3yerT NpH- 
polly QIeMeHTa, a ero BeJIMUMHa ONpeemaerca 
KOHICHTpallueH MeTaJlla B aMaJbramMe. Ha 9ToM 
»ke PHCyHKe NOKa3aH MPHMeHeHHbIN HaMH rpa- 
cbHuecKHi cCnoco6 H3MepeHHA TOKOB MMHHMYMa. 


Horo pacTBopa cBuHtta (0,1 y/mMu) ObIuI0 ycTaHOB- 
JIGHO, UTO BeJIMYMHAa NOBEPXHOCTH PTYTHOH Kall- 
au (puc. 3), CKOpocTb MepeMellHBaHHA PacTBO- 
Puc. 1. Qnextpommsep. /—aeK- pa AVIMTebHOCTh 3JICKTPONH3a HM TeMMepa- 
Tpon c «rexamely» Kantei;2— nq OKa3bIBalOT OOubUIOe BUIMAHHe Ha Be- 
HaCbIULeCHHbIM KaJIOMeJIBHbIH 3JICK- 
tpon; 3— BBO WA agota AMUMHY TOKa MMHMMYMa CBHHILA. OjHako mpu 
NOM ep2xXaHHH ITUX YCOBUL NOCTOAHHbIMH MOXKHO 
NOJIYYUTb XOPOLWO BOCNPOH3BOAMMble pesybTaTbl. HanOosee ONTHMaJIbHbIMH yc- 
JIOBHAMH aHaJiv3a, KaK MoKasavi "Halli ONbITHI, ABIAIOTCA: FMamMeTp Kann |,3— 
1,6 MM, CKOpocTb MepeMelIMBaHHaA pacTBOpa He MeHee 80 MM Boj. cT.*, Bpe- 


0 G2 0 06 08 86 Vp 1 ag gees 
Puc. 2. Kpupasa anoguoro pacrsope- Puc. 3. SaBHCHMOCTb TOKa MHHHMyMma 
HH MeTaJIJIOB H3 aMasbrambl. Kou- aHONHOrO pacTBOpeHHa CBHHIa OT BeMH- 

Bieta Zn 0,01 y/ma WHHbI MOBEPXHOCTH pTyTHOH KanuaH 

ee ae He we 0,005 y / ma (Copp = 9,1 y / ma). 1—c Kanuanspom, 

us he rT AeTORALGHG aati NOKPHITBIM IeHKOi xopcunana, 2— 
(7. rie M) U1 ¥ 'c KalMJIApoM 6e3 noKpLITHA 


MA suleKTpolu3sa 10—30 mun. Mospuuenne Tremnepatypbl yBeMunBaer YYBCTBH- 
TeJIbHOCTb MeTojla. (TemnepatypHbili Kos puuneuT ToKa paBen 3% B HHTepBawie 
Temnepatyp 20—60°.) IIpu coOmogeHuu craHjapTHBlx ycnoBuli onpita MOvly- 
4eHa MPAMOJIMHeHHaA 3aBMCMMOCTb BeJIMYMHbI TOKA MMHMMYMa OT KOHIeHTpa- 
WH AIX pAla sieMeHToB (Pb, Cu, In, Zn) B npegenax KOHUeHTpalnn 10-?’— 
10-8 M (puce. 4), uro yKaspiBaeT Ha HallexKHOCTB peAaraeMoro MeTowla avasin3a. 

BenuuwHa ToKa MMHMMyMa oMpeyeseTca BYMA MIpolleccaMu: CKopocTbi1o 
OcaKEHHA HOHOB MeTaJIIOB Ha CTalMOHaPHOM PTYTHOM KaTOJe 4 CKOpocTBIO 


* BuyTpeHHH Quamerp tpy6ku 3,5 um. 
402 


Hble Ha pic. 2. [lonoxeHne TOKa MAHHMYMa STHX © 


Ha mpuMmepe onmpesesieHua OUeHb pa3z0aBJIeH- 


| aHOAHOTO PaCTBOpeHHA MeTaJJia H3 aMasbrambl. [lepBiit mpouwecc 3aBucuT of 
CKOpOcTH KOHBeKTHBHOH udxpysuH MOHOB K MOBepXHOCTM Kall WM K HeMy 
‘TIpHioxKUMa Teopua LudxpysMouHoro cos. On MoxeT ObITh oOMMcaH, ypaBHe- 
| HHeM 

—AD?#¥ 


CaiGe ee. (1) 


| Tae C, — HavalbHad KOHWeHTpallMa MoHOB (r-voH/Ma); C — KonNeHTpalua 
| HOHOB K MOMeHTY BpeMeHH ¢ (ceK.) 43 O6bema V (mu) H C MOBepXHOCTbIO Ka- 
|TOMa paBHol A (cm’); D — xoadbdbunnent yzudpbysuu (cm? -cex~!); S — rommuna 
| Audpy3HouwHoro cos (cM). 

Ypapuenne (1) Moker ObiTh npemcTaBsIeHO TakxKe B BUTE 


2: (oy 5 
arte 303 VS log su ee 2,303V 


d AD Cs AD 


log 7° @ (4) 
a 
| YpaBnenne (2) nosBouiaeT paccunTaTb BpeMA, HEOOXOMUMOE JIA MOHOFO KoMUeCT- 
BeHHOrO OCaxKJICHHA MeTaJIOB B pTryTH. Oquako B OTIMUMe OT CnOCcoba X HKJINH- 
ra c corp. (*), MpHMeHABLIMX cTallHoHapHblli 
|PTYTHBIM 9ieKTpO OoMbUIOH NOBepXHOcTH ve 
(1 cm?) M KomMuecTBeHHOe OCaxKJeHHe MetTaJ- 
|JIOB B PTYTH, UpellaraemMbli HaMu cmocoé 
|KXOHI[CHTPHPOBaHHA QIEMCHTOB B aMaJIbraMe 
iHe TpeOyeT HX KOJIMUeCTBEHHOrO OcaxKeHHA. 
Heo6xoZuMo TOKO, YTOOH! MPH cobmMoTeHuu 
\MOCTOAHCTBA CKOPOCTH lepeMellIMBaHuA u 
\APYTUX YCMOBHH KOMMYeCTBO OCaxKaemoro 
\QJIeMeHTa ObLIO MNpPpAMOJIMHEHHOH dyHKiuHel 
‘erO KOHI[CHTpallHH B pacTBOpe pH HeH3MeH- 
HOH MpOMOJMKUTEJIBHOCTH JeCKTPOJH3a H IpA- 
MOJIMHEHHOH yHKUMeH NpOOMKUTeIbHOCTH 
3JIEKTPOIH3a Mp MOCTOAHHOM KOHILeHTpa- 
WMH 93JleMeHTa. OTa 3aBHCMMOCTb, Kak BUJ- 
HO H3 MOJYYCHHBIX HaMH )pe3yJIbTaTOB 
i(puc. 4), coOmofaetca JocTaTouHO yOBuJe- 
fore Puc. 4.  SaBHCHMOCTb BeJIHUHHBI 
Bropol mpotlecc — aHojHoe pacTBopeHue aHOMHOTO TOKa pacTBOpeHHA MeTaJIOB 
MeTaslia — OmpelemneTcaA TwlaBHbIM OOpa30M or KOHIeHTpalluM UX HOHOB B pacTBope 
‘CKOPOCTHIO LUPby3Suu MeTada B PTYTH K MO- 
‘BepXHOCTH pa3jela aMa/IbraMa—9JIeKTPOJIMT, 
a TaKKe BeJIMYMHOIO MOBeEPXHOCTH aMaJIbraMbl, TeMMepaTypoH ‘HM ApyrumMu 
daxtopamu (8). TlomyyeHupie HaMH BeJIMYMHbI TOKOB aHOAHOrO pacTBOpeHHA 
‘CBHHIa, KaMHA, MHIHA WH WHHKa XOPOWO KOppeJMpyloTCA C Be MUMHaMH 
Koopunventos pudbbysuu sTHX MeTasJIOB B pTyTH (°), a Take C HX pac- 
‘TBOPHMOCTHIO B pTyTH (1°). OueHb 3aHW»KeHHOe 8HaYeHHE TOKOB aHOJHOrO pac- 
‘TBOPCHHA Me Heb3A OObACHHTH TOJIbKO Oosee HU3KHM 3HaveHHeM ee KoOa(p- 
‘punventa gubbysun Bp ptyrua (D= ~1,0- 10° cm?-cex™) uw Masoli 
pacTBopumoctpio B ptyTH (0,003%); mo-BAyquMomy, Mefb OOpa3yeT px coequ- 
HeHuii c pTyTbIO, KOTOpble, Mo MHeHMIO Pyccena u mp. ("*), MoryT HMeTb coctTaB 
or Cu,Hg yo CuHg,. Kpome Toro, He HCKJI0UaeTCA BOSMOXKHOCTh OOpasoBanHuA 
HHTePMeTAaJIMYeCKHX COeAMHEHH Mp pacTBOpeHHH AByX HJM Oovlee MeTaJWIOB 
'B pTyTH. OgHako Ha KOJIM4eCTBEHHOe OMpefedieHve yKa3aHHbIX MeTaJWIOB STH 
‘ABJICHHA He OKa3bIBalOT BJIMAHHMA, CCIM He CUHTATb MOHMKEHHY!IO UYBCTBUTEJIb- 
HOCTb MeTOJa Quid Mequ. Hanuuue B pacTBOpe MOBePXHOCTHO-aKTHBHbIX BEeIeCTB 
(KenaTHHa UM [pyrve) OKasbIBaeT 3aMeTHOe BJIMAHMe Ha BEMYHHY TOKa, YMeHb- 
masa ero. Hanpumep, TOK MMHUMyMa CBHHIa yMeHbilaerca Ha 16%mpu conep- 
“Kanu B pactsope | -107°% xemaTHHEI. 
_ BarxkHbiIM MpeHMynlecTBOM MpefiaraeMoro MeTOJla ABJIACTCH BO3MOXKHOCTb 
‘OMpeNeNeHHA HECKOJIbKMX 3JICMCHTOB B OJHOM PaCTBOpe, Tak KaK Ha BeIMYHHY 
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got 902 G05 007 y/un 


ed 


TOKa MHHHMYMa He OKa3bIBaloT BJIMAHHA HU 3JIEMCHTbI, PaCTBOPATOULHeCA HS 
aMaJIbraMbl IIpu 6oslee OTPHIWaTeJIbHbIX MOTCHIWMalax, HU pacTBopsloulveca Np 


Goulee NOMOKUTENIBHBIX MOTeHIMamax (axe pH MecATHKpaTHOM M Oosee UX | 


cojlep>KaHHH M0 OTHOMIeHMIO K ONpesedHeMoMy auIeMeHTY). OTO OOCTOATEMbCTBO 


AeTaeT mipeqviaraeMblit HaMH MeTO BHOJIHE NPHFOAHbIM MIA KOJIMUECTBEHHOrO | 


ONpelesIeHHA HECKOJbKUX MpHMecelt OMHOBPeMeHHO, TOra KaK 10 (*) Kosnmue- 
CTBCHHO MOXKHO OMpelesIATb 10 KPHBbIM aHOAHOTO PaCTBOPeHHA TOJbKO OHH 
MeTaJIJI, HOO TOJIbKO MepBbIli PaCTBOPAIOWMHCA H3 aMaJIbraMbl MeTaJJI Maer 
IIpaBUIbHOe 3HaveHHe MpeebHOrO TOKa, a CJleAyIollve, pacTBOpPAIOWMecA pH 
6oee MOJOXKUTCbHBIX MOTeHIHallax, WaloT 3aBbIlIeHHble TOKH, NO MHe€HHIO 
ABTOPOB MeTOJla, B pe3yJIbTaTe SJICKTPOXMMMYECKON PeaKIHH 3aMelleHHs. 


Hain uccmeqoBaHHA MoKa3aJIW TakxKe, YUTO MOXKHO H3 OAHOTO H TOFO *Ke Pa- 


CTBOPa MPOH3BOLUTb MHOFOKpaTHoe oMnpeyeseHHe HOHOB, Mp YCIOBHH OOHOB- 
JICHHA KAKI pas Kall PTYTH. STO NOsBOMAeT MPHMCHATb MeTOY MOOaBOK AIA 


KOJIMUCCTBCHHBIX OMpeweeHuii aeMeHTOB. J[pyrHM Ba>KHbIM MPeHMYIeCTBOM | 


MeTOJ\a ABJIAETCA BOSMOXHOCTH OpeeJICHHA OUYCHb MaJIbIx cojlep»KaHHi IIpu- 


Meceli IIpH HasIMuHU B pacTBOpe OobWOro H3ObITKa HOHOB C Oovlee OTPHIaTeJIb-. | 


HbIM TOTCHILMaJIOM BOCCTaHOBeHUA (HampHMep, HHAHA 0,05 y/Ma Np COOTHO- 
wenuu In: Co =1: 10°). [Ima sToro cilenyeT MpOBOAUTb OOoralleHHe HHUA 
3JIEKTPOJIH30M IIpH MOTeHI{Mae Oosee NOJOKUTEIbHOM, UCM MOTeHIMaJl BOCCTA- 
HOBJICHHA KOOaIbTa (pH —O,9 B OTHOCHTeIbHO H. K. 9.). [louyueHHas Mp STOM 


BeJIMYHHAa TOKA MHHHMYMa aHOJHOrO PacTBOPeHHA HHUA paBHa ero BeJIMUHHE | 


: 
| 


B OTCYTCTBHe KOOaIbTa. CpelHAA OTHOCHTeIbHad OWMOKA MpefviaraeMoro Me- 


Toa JIA KOHWeHTpanui semeHtroB 1077—10-§ M ue mpesppnuaer + 6%. 
MakcuMaJibuble OTKOHeHHA RocTuratoT + 15%. 

ABTOpbI BbIpaxkaloT CBOIO OlarowapHocTb ust.-Kopp. AH CCCP WU. WM. Aan- 
MaPHHY 3a WeHHbIe COBETHI MPH MpoBeseHHU JTOH pacdorTHl. 


VWucTHTyT reOXHMMH H aHaJIMTHUeCKOH XUMUH Tloctynuao 
-uM. B. MW. BepHagcKxoro 24 VIII 1959 
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oxrnaaygs Akanqemun nayr CCCP 
1960. Tom 131, Ni 1 


XHMHA 


Axajemuk A. B. TOMUMEB, A. A. MPOXOPOBA, A. M. NAYUIKHH 
uM. B. KYPAIUEB 


MCCJIEOBAHHE B OBJIACTH COEXHHEHHH BOPA 
OKHCJINTEJIBHAA MOJIMMEPH3ALHA TPHAJIJINJIBOPA 


Bpewenve pa3JIM4HbIX TeTepOaTOMOB B MOJMMepHY!O yrvieBOAOPOAHY!W Ielb 
[PHBOAUT K CO3aHHIO MOJIMMepOB C HOBbIMH WeHHbIMH CBOMcTBamMu. M3BecTHo 
HOJIbUIOe YHCJIO HH3KOMOJIEKYJIAPHbIX S(PHPOB GOPHOH KUHCMOTHI, pa3M4HbIx 
(OJIMMeEPOB THOOOPaHOB, aMHHOOOpaHoB, coctbuHoGopaHoB, NomMopraHobopcus- 
(KcaHOB 4 Ap. Tyo u Onna (1), u3syyad TepMuyecKHH pacnal TpumMeTum6opa 
pu 400 — 600°, noKa3aiH o6pa30BaHHe, Hapsazy c BO,OposOM u MeTaHoM, 
pep MpOLYKTOB pa3/IM4HOrO WBeTa — OT CBETJIO-XKEJITLIX JO YePHbIX, CO- 
epxxauHx Oop. Ilpu B3aumMofelicTBuH OpomucToro alleTHIMa MarHHa c 3cpu- 
TOM Tpex@ropuctoro Oopa B OeH301e MOyuaeTcCAH MarHveBad Cob TeTpacpe- 
WISTHHHJIOOPHOH KUCJIOTLI, KOTOPad Mp HarpeBaHWu B BakyyMe MoyBepraetT- 
pacnany uw noswumMepusannu (*). Cpequ pasqHuHbIX MpoxyKTOB mupomH3a 
H;)2,BCH,CH,B(CH;). nowyyeHbI HesleTyuHe NMOJIMMepHbIe OopcosepxalHe 
eqHHeHHA (*). KomecHukoB uv @Mefopospa (4) noKa3aIu, 4YTO TpHOyTHIGOp B 
|PHCYTCTBHH Supata TpexdTopuctoro Oopa BbIsbIBAaeT TIOJHMMepH3allHio aK- 
HMOHUTpHia. Oxasaocb, YTO TpHOyTHIGOp ABAAeTCA AKTHBHBIM KaTaJlH3a- 
IDPOM NOMHMepH3allHu CTHPOJIa HW MeTHJIMeTaKpUuaTa. 
B 3afauy Hallrero uccieqoBaHHA BXOJWJIO H3yyYeHve MOJIMMepoB, Nouy4eH- 
HBIX Ha OCHOBe TpHasIuNGOpa (°), H ampoOupoBaHHe ero B KayecTBe KaTaJH- 
HaTOpa NMOJIMMepH3allMu HeHACHIIEHHbIX YIICBOJOPOLHbIX Coe MHeHHH. 


QKCNe€PHYMeCHTAALbHAA YACTH 


B ycnoBuax NoMyYeHuA TpHalIuNOOpa B TOKe HeAOCTATOYHO OUMICHHOTO OT 
!ucsIopoqa as0Ta HapaAy C TpHanNHNOOpOM OOpa3syioTCcA TBEpAbIe 2eJITOBATHIe 
HOIMMepbI. QueMeHTapHbI aHau3 MOATBepAWA HamMuNe B HUX Oopa MU KUCJO- 
Homa (ra61. 1). Hamu Obi nocTaBseHbl CHCTeMaTHYeCKHe OMBITLI NOHMepH3a- 


| Pao wim ae 


[lonumepbl, NosyyeHHble OKuCHeHHeM TpHadmuAGOpa 
(QJIeMeHTapHbIi cocTaB B MpoleHTax) 


YcMOBHA OKHCICHHA 


Dee icaiam or, O; asovom (0;8%) | 4,31 | 57,27 118,90 “| 20,520 le aa0 
1 


TpeT.-OyTH16eH30Ne MmpH Of 
| (Net ©.) : DOs 60,04 9,09 25,84 >250 
| v30nponus6en302e  mnpu 130° 
|| (Ne 4- 6s) < b 4,38 61,55 9,19 24,88 | >250 
pekHcblo SeH30na mp 20° (1: 1) 4,33 57,24 8,89 29,04 >250 
sO2 mpu 20° (1:14) 4,26 56,02 9,24 30,48 >250 


M TpHasunOo0pa KUCOpoqoM Bo3sfyxa MpH KOMHAaTHO Temnepatype, a 
KxKe B pacTBOpe H30MponHGeHs0a HU TpeT.-OyTHIOeHsONa IPA 130° cmecbio 
oT — Kucopoy. B sTHxX oMbiTaX NMOJYUeHbI NOMMepbl, AJA KOTOPbIX ompe- 
JICH SJIeEMeHTapHbIM CocTaB M TeMMepaTypa MwWaBJIeHHA. 

105. 


[]pu mpopexenun ronuMepusallun TpuasliunOopa c o6aBKon 5 mo. % > Te 
PeKHCH OeH30NIa B 3alaadHHbIX aMMyJlaxX, C BbITeCHeEHHeM BO3AyXa asOTOM Hy 
ra3oBon cbasbi mpu 100°, nomumMep NosyaHTb He yaJOcb. Tlomumep mouyuer 
pu LoOaBleHuM K TpHasluOOpy MepeKucu GeH30KJIa B MOJAPHOM COOTHOUIE} 
uuu 1:1 u Benue. Peaxuua mporeKaeT OueHb OypHO, C CHJIbHBIM pasorpeBa 
HveM. Ilepekucb 6eH30HJIa pacMayaeTcaA MO CxXeMe ) 


CHiCO 0 = 0 — COGH; = (GcH.CO),@ es 


Tak »Ke peakUHA HfeT H C MepeKHCbIO BOOposa. 

TakuM O6pa30M, TpHaluNOop ABIAeTCA COeHHEHHeM, KOTOPOe JIeErKO ng 
JIMMepH3yeTca B IpHcyTcTBHH KucMOpona. Jia BLINCHeHHA MeXaHH3Ma peakILHl} 
NOJMMepv3allvu TpHasHNOOp Obll MOLBeprHyT OKHCIeHHIO CMeCbIO a30T —| 
Kucopon. Ta3, BEIXOMALMH U3 CKIAHKH C OKMCAAeMoH mpoboii, ye Ha mep} 
BbIX 1opaXx HM Jaslee B TeYeHHe BCeFO ONbITa MOKASbIBaeT APKO BbIPAKCHHY!0 aJIb'} 
jleruyuyio peakiu1o: byKCHHCepHUcTad KHCIOTAa NpH MOAKHCAeHHM MpoOb! Co: 
JIAHOM KUCOTOH OKpallMBaeTcA B CHpeHeBo-royOok uBeT. Moxuo mpencra’ 
BHTb CJIeYIOuLyio CXeMy Mpollecca MOJIMMepH3alluH: 


<= 


O——O 
| | 

OC3Hs5 O — CH, — CH — CHg 

~ Va 202 ve 
B (C3sHs)s + Oz => C3HsB — > C3Hs5B ¢ = 

OC3Hs; O — CH, — CH — CH, 
| 
O—O 

Q= 


| 
| 2 


Bo3uukatoulve BCJIeCTBHe pacnaya aKTHBHbI€ 3BeHbA MOLYT CBA3bIBaTbCA 
CBOOOJHBIMH BaJIGHTHOCTAMH KaK Mey COOOM, TaK H MpHcoeqMHeHHeM MO Me- 
cTY JBOHHOM CBA3H K HeOKHCJICHHbIM MOJIeKYJIaM TpHaJHIGOpa, OOpasya B 


Ta6énun al 


@®pakuHn NomMMepa, NOMyYeHHOrO OKHCMeHHeM TpHaIHIGOpa 
(QJeMeHTapHBIH cocTaB B MpoleHTax) 


YcOBUA OMbITAa @Mpakyun B (2 H Oo Cl 
Harpespanue Jo 75° 1,5 yac. HepactBopumaa 6579) | 245 22" 5), Om oppor Oma | 
B CCl, PactBopumaa 3,13 | 63,84] 9,18 | 20,48] 3,37 
Harpepanne 0 65° 4,5 uac. HepacTsopumasa LA 235,90) on Ole too aor ma 
B TeTparnuspodypane PacTBopumaa BIA GOS) | DAC ae} 

Bplfep2kuBanne mpu 20° Bte- | Hepactsopumaa 4,09) 04,26) SOO Mole ool mie 
YeHHe HeCKOJbKHX cCyTok | PacTBopumaa 5,49 | 58, 98) 9539) 26,45 
B 10% KOH 


TOM HM B J{pyroM CJlyuae TpeXMepHble NOcTpoHKu. CxXeMa OKUCUTeIbHOM MOJH- 
MepH3allun Oblia mpeqmoxwena JlanusoBbim x Ko3bmunolt (°), KoTopbie, Hccue- 
AYA aNMMILeMMONOSY, UPHUWIM K 3aKsOUeHHIO, YTO 9TOT Sc*Up cnocobeH NOMH- 
MePH30BaTbCA 3a CUeT aJIJIMJIbEBIX Ppynm Cc yuacTHeM KuCsOposa. 
IlpeqiowkeHHad aBTopaMH CXeMa MOJIHOCTbIO MOATBepxKaeTCH HaLIMMH 
HCCIeMOBaHHAMH. Kak W3BeCTHO, TPeXMePHbIE MOJMMepHl MpelcTaBsaioT 
coOoi HepacTBOpuMble, HeHaOyxaloulve, HeMIaBKve MpOLYKTHI, H 3TO noLTBep- 
2%KMaeTCA CBOMCTBAMHM H3YYCHHbIX HAMM MoJIMMepoB. OHM MIOXO pacTBOpHMBI 
B pasJIMUHbIX PpacTBopHTeiAx. II]pu ANuTetbHOK oOpaOoTKe NomHMepa 10% 
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COH o6pasyerca pacrsopumaa uactp NOJIMMepa HM HepacTBOpHMas, MpHdem 
lepBad Oblvia BbIAeIeHa M3 WeMTOUHOrO pacTBopa MpH feiicTBMA Ha Hero 
asOaBJICEHHOM CO/IMHOM HH a3s0THOH KUCcoTON. [Ip narpepaHnu nodMMepa 
| METBIDEXXJIOPACTLIM YTJIepoOM TeTparnfApodypavom B Teyenve 1,5 yac. 
pH 65—75° oOpa30BasIHCcb paCTBOpHBIAaACA H HepacTBOpHBWAaACA 4uacTH. 
43 nepBol pacTBopuTelb Onl yiasen ynlapHBaHHe. TakuM cmoco60M MO2xKHO 
IOCTENCHHO MIPe€BpaTHTb BeCb pacTBOpHMbIi B CCl, nowuMep B HepacTBO- 
MMBIH. AHaJIorHuHO BeeT ceOA nomuMep c TeTparuipodypaHom. IIpu stom 
IHTEPECHO OTMETHTb, UTO SJIEMEHTAPHbIM aHaJIM3 NoKasaJI ColepxKaHne XJlopa 
-HAUHTeJIbHO Oovlee BbICOKOe B NoMMMepe, HepacTBOpuMom B CCl, (10,19%), 
€M B pacTBopHMoM (3,37%), H CodepxaHHe KUCMOposla Sosee BEICOKOe B MOVIN- 
epe, HepaCTBOpHMoM B TeTparHApodypanhe H WIeIOUH, YeM B PaCTBOPHMOM B 
ux (TaO. 2). TemnepaTyppt nuiaBJleHua H3YUeHHBIX MowMMepoB BpINe 250°. 
TIPCMeIMTb MOJIEKYJIAPHbIH BeC NOJMMepoB 


e€ yfjasocb, BBHAY UX Oxo pacTBopu- Of 
‘OCTH. 
Hamu u3yuasiacb TakxKe CNOCOOHOCTh TpH- N07. 

JIMNOOpa BbISKIBATb HJIM TOPMO3HTb peak- s y 
410 NOJIMMepHsallHu pxAJla BHHHJIbHbIX Coe- 005 

WvHeHHH. Bce onbiTbl NpOBOAHIHCb B 3amasiH- 

bBIX aMIMYJlaX C BbITeCHEHHeM BO3Lyxa a3o- 0025) 
}OM H3 rasoBol cbaspi. AMNYJIbI BbIJepxKHBa- 
iach pH 100°, Tpnannun6op AoOaBnaau 0 

KouMuecTBe 5 mow. %. F110 5 Pe aGie7; 
| Tpuantun6op sABWJICA AKTHBHBIM KaTaJlH- Cae 


Feros NOJIMMePH3alHH METH/IMETAKPHaTa. yy 3. sca mocrh OTHOCHTeENBHOM 
CakinA UeT C CHJIb HBIM pasorpeBaHHeM, BASKOCTH MOJIMMCTHJIMe€TaKpHJlaTa OT 
ye uepes 1—1,5 uac. meTuuiMeTaKpn- KOHMeHTPallHn 

‘aT IPH KOMHAaTHOH TemmlepaType mpeycTas- 

jal COOoM TBepLbIi MpospauHEt O0K. Brixo nomuMepa Jo 86%. OrcytcTBue 
opa IIpH ompesenenun Su1eMeHTapHoro CocTaBa (ra6n. 3) yKa3prBaeT, UTO TDPH- 
M60P He BCTYMaeT B COBMECTHYIO MOJIMMepH3alHio. SaBHCHMOCTb BA3KOCTH 
/ONMMeTHJIMeTaK puulaTa OT KOHI€HTpalluu u300paxKena Ha pune. |. Ha nomumepr- 
ALLIO CTHpoJa TpHasIMIGOp 3aMeTHOFO BJIMAHMA He OKa3sbIBaeT. OH HesHauH- 
2IbHO HHrHOupyeT Mpomecc nNowuMepHsauuH. Tak, aMMyJIbl CO CTHposIoM C 
o6aBKol uv 6e3 AoOaBku TpuvasuOopa BEIepxKUBaINCh 3; 6; 9 ac, npu 100°. 


WEOguia 8 


| Buixog Halizeuo, % 
|| BeujecTBo YcNOBHA ONbITa wep, ae 
| % | eal re | H 
| 
rupos 3 yac., 100° | 29,26] [Ipospauw. Bask. | — | 92,21) 7,79 
2KH]KOCTb 
upon+5 mom.% 3 aac., 100° | 23,36} To xe — | 92,34| 7,74 
|B (CsH 
& 2p 6 yac., 100° |51,23] To xe = 5/92, 25180 
frupon+5 mon.% 6 uac., 100° | 44,48] To xe = 1292 201076 80 
|B (C3H 
eS? ah 9 uac., 100° |52,04] IIpospaun. 610K | — | 92,31] 7,70 
upon-+-5 mon.% 9 wac., 100° | 48,81] To xe OOO NO 
B (C3H 
a fy aaese 20% || 84,05. 1) 10" Ke =) | 60, 70/20 
5 mos.% B (C3Hs) 
| eee rh mon. 94 70 uac., 100° — | He u3smenserca = 
|B (CsH 
| oe: +5 mon. % SO) sevzve,, wKOOl — | He u3menaetca 
|B (CsHs)s 
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BpIXoJbI MoMMepoB paBHbI COOTBeTCTBeHHO: 6e3 AobaBKu B(Cs3H,)s 
99,26; 51,23; 52,04%: c qobaBKoit 5 Mom.% B (CsH;)3 23,36; 44,48; 48,81 %. 
3aBHCHMOCTb BbIXoJa NouMepa w30OpaxKeHa Ha puc. 2. BaskocTb MONHCTHpOo- 
ja, MowlysyeqHoro mpuH  oOaBsenuk 
TpHasUNGOpa, 3HAYHTeEIbHO CHHKAaeTCA 


(puc. hy G20 Oe nae 
Hamu Opila u3y4eHa TakxKe peaK- 
WHA MOMMMepH3alHH aKpHJIOHHTpHsa 916 


M  BHHMJaleTaTa pH oOaBeHHH 
5 mMon.%  TpHatmun6opa. Ilomume- Ope 


A ¥E a f Gag 
| 50 a, , 
G04 
3” 
oe rf] 3d 0 By 
v/ 2b 2, 
2" 6 9 yac. C ae 
Puc. 2. KuneTuka NowMMepH3sallnn Puc. 3. SaBMCHMOCTb OTHOCHTeJIbHOM 
cTHpoma B MpucyTCTBHH TpHas- BASKOCTH MONMCTHpOa OT KOHILeHTpa- 
aui6opa mpu 100°: i —=6es unu: if — 6e3 B(C3Hs)3; 2— c o6as- 
B(C3Hs)3; 2 — c qo6aBKon 5 Mou. Kol B(Cs3Hs)s 


% B(CsHs)s 


pH3allMu STHX COeCAHHeCHHH TpuaJIMIOOp He BbISbIBAeT Warwke NpH AAMTebHOM 
BbIeCpKUBaHHU aMmyJibl pH 100° (B Teyenue 50—75 yac.). JlaHHpie no usy4eH- 
HOH HaMV MOJIMMepH3alluN pada HeHACHINLeHHBIX COeIMHeHHH CBeJeHbI B Tau. 3. 


ViecrutyT neprexumMuyeckoro CHHTEe3a Tlocrynuso 
Axkalemun uHaykK CCCP 1 X 1959 


IMTHPOBAHHAA JIMTEPATYPA i 


IJ.Goubeau, R. Apple, Ber., 90, 171 (1957). * U. Krier ke zc eee 
turforsch., 116, 364, 606 (1956). *®G. Urry, J. Kerrigan et al.,J.Am. Chem. Soc.,i 
76, 3307 (1954). 41T. C. Koaecuuxos, JI.C. @exoposa, Has. AH CCCE 
OXH, 1957, 236; T.C. Konecuuxkos, H. B. Kaumeutosa, Usp. AH CCCP, 
OXH, 1957, 652. ® A.B. Tonunes, A. A. Tlpoxoposa u ap., Ass. AH CCCP, 
OXH, 1958, 370. ®C. H. Lanuaos, O. Tl Ko3pmMuna, KOX, 18, 1823 (1948), 
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oxaagp Akayemun nayx CCCP 
1960. Tom 131, M1 


XHMHA 
Uaen-Koppecnonyent AH CCCP H. H. WYHKHH u H. ©. BEJIbBCKHA 


THAPHPOBAHHE ®YPAHOBbIX COEXMHEHHM HA CKEJIETHOM 
Cu—Al- KATAJIM3ATOPE 


Megupie KaTasu3aTopbl, B OCOOeCHHOCTH XPOMHT MeJH, OBOMbHO IWUHpOKO 
ICHOMb30BaINCb JIA THIPHPOBaHHA dypaHOBLIX coeqMHeHuH. CrocoOHocTb 
HX KaTaJIH3aTOPOB JIerKO THPHPOBaTb Ose*PHHOBY!O CBA3b HU KapOOHHJIbHY1IO 
ynny, He 3aTparHBasx (bypaHoOBoro WHKJa, NOSBONAeT MPHMeHATb HX MA ce- 
4eKTHBHOFO BOCCTaHOBJIEHHA (ypaHOBbIX COeCQMHEHHH, comep2xalllMx B MoOJIe- 
J€ Pa3JIH4HbIe HEHACHIIeHHbIe CBA3H. Cdbepa MpHMeHeHHA MeHbIX KaTaJiH- 
TOPOB B peaKUHAX FHAPHPOBaHHA coesMHeEHHH (PypavoBoro pAya orpaHHyn- 
JlaCb, TlaBHbIM OOPa3s0M, YCOBHAMH XKULKOasHOrTO MpoBeseHHA peakILHH. 
ypypou, cuibBaH, PypHsoBLIM cnupT, dypdhypusuMAeHKeTOHBI HW MHOrHe Apy- 
Ae (ypaHOBble COeAHHEHHA Ha XPOMHTe MEM WJM BOCCTaHAaBJIMBaJIHCb B Oosee 
JACbIINICHHbIe (yPaHOBble COCAMHEHHA, WI B pesyJIbTaTe rusporeHou3a WHKsAa 
[PeBpallaiucb B CNHPTbI H AHO alMdaTuueckoro paya. IIpu stom, B oTMUHeE 
jf HEKOTOPbIX JPyrHX KaTa/lM3aTOpOB, HampHMep, WiaTHHEI mo Agamcy, rHy- 
OreHOJIH3 WHKJIa B CHJIbBaHe H (ypHsOBOM CIMpTe Ha XpOMHTe MeqM MpoTe- 
aeT B OOOHX BO3MOXHBIX HalpaBseHuax — mo C—O-cpa3am 1,2 u 1,5 (*). 
HakO PH pHpOBaHve CHJIbBaHa Ha XpomuTe Meu (”), a TaK%Ke Ha CKeJICTHOM 
su—A] (*) B napoBolt dbase mpu 275° uv HOpMaJIbHOM JaBJIeCHHH MpMBOLNT K 
ZACKPHITHIO WHKJIa TOJIbKO B OJHOM HallpaBJIeHHN, a HMeHHO 10 C—O-cBaau 1,5. 
pce 9TH (aKTbl CTABAT 3aayy HCCJIeLOBaTb BJIMAHHE JaBJIeCHHA HM TeMIepaTyPpbl 
iA MOCJI€AOBAaTeJIbHOCTb BOCCTAHOBJICHHA HEHACHIINeCHHbIX CBA3CH B Ppa3JIMUHbIX 
beAHHEHUAX CbypaHoBoro paga. B HacTonulet paOoTe H3y4aNocb JeHcTBHe STUX 
MAaKTOPOB MPH THApPHpPOBaHHU ypaHOBbIX coeAMHEHHH Ha CKemeTHOMCu—AI- 
‘aTasIM3aTope. 

1. UMccneqopanue moKka3asio, 4TO pellaiollai poJlb aBJICHHA CKaspIBaeTCH 
‘a HampaBuleHuu ruiporenolmusa Py pavoBoro WHKIa. Kak M3BeCTHO, Ha CKeJeT- 
om Cu—Al B mpoTouHol cucTeme Mp HOPMaJIbHOM aBJICEHHH WHKJI B CHJIbBa- 
€ Pa3MbIKa€TCH MCKJIOUMTebHO mo C—O-cBxa3H, He CM@xKHOH C MeTHJIbHOL 
pynnoli, 4TO MpHBOAUT K OOpasoBaHHiO MeTHIMponMKeToHa (3): 


Ho, Cu-Al 
| —— Chieeh Chi Ga CHis 
| : Hy 5 


| 
710: 


| 
‘cH, OMHAKO, THApHpOBaHHe CHJIbBaHa MPOBOAHTb TakxKe B MapoBoli pase, HO 
pu NOBbILNCHHOM JaBJIeHHH BOoposa, To PypaHoBLIli UMKA pacwenaetcaA B 
OOUX BO3MOXKHBIX HanpaBsleHuax mo C—O-cpsa3am 1,2 u 1,5, npwuem oOTHOCH- 
CIbHBIE KONHYECTBA oOpa3yrouluxca pH STOM CIMpTOB MeHTaHoJia-1 u meHTa- 
osla-2 3AMETHO H3MCHAIOTCA B 3ABHCHMOCTH OT BEJIMYHHbI IpHMeHAeMOro aBule- 
ua. Tax, pu 250° u 50 aT. RaBseHHA BoMopoma oOpasyetca 41 % MeHTaHoJa-1 
44% mentaHona-2, a upu 25 aTM. u To xe TemmepaType oOpasyerca 33% 
eHtaHoma-1 u 54% mneHTaHoua-2: 


Hy,Cu-al_ .CH3CH,CH,CH,CH,OH 
Ot 
: CH, 250 COC Via 
Oo. 


OH 
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4 

Tloppimenue Temnepatypbi 6ilaronpustTciByeT C OHO CTOpOHbI AerHApupo- 
BaHHIO MeHTaHo/a-2 B MeTHJMponHIKeTOH, C Apyro# — Gosee ray6oKomy pac-/ 
IeMJIeHHMIO CHJIbBaHa Cc oOpa30BaHveM H-neHTaHa Hu Bos. IIpu 340—350° 
50 atm. oOpa3yerca okoslo 30% A-nentana, 12% MmeruimponuatKetona, 20% 
meHTaHoJia-1 u 24% mentraHoma-2. Kpome Toro, Bo Bcex culy4aax ru pHpoBaHHe 
CHJIbBaHa Mp MOBbIeCHHOM JlaBJIeHHH BOJOpOsa AaBaJlo TeTparuApocuJibBaHi 
C BbIxXoqOM 5—8%. Kak u3BeCTHO, IPH HOPMaJIbHOM JaBJIeHHU TeTparHApocuJb- 
BaH B IIpHCYTCTBHU STOrO KaTaJM3aTopa He OOpa3yerca. | 

2. Tlpu ruipnposanun aJviKudbypuikapOuHooB Ha cKemeTHomM Cu — All 
B YCJIOBHAX KaK HOPMAJIbHOTO, Tak H NOBbILIeHHOrO AaBJIeHHA BOAOpOa nepBuy- 
HOH peaKUHeH ABJINeETCA BOCCTAHOBJICHHe THAPOKCHJIbHOM rpynnbl H MpeBpalye- | 
HHe aJIKHIPYpuIKapOuHOJIOB B COOTBETCTBYIOMIHe G-alKusdypanpl. IIpH Hop-| 
MaJIbHOM NaBuleHHu WH 230—250° a-alKusdypaHbl MOXKHO Mo/lyyaTb C BbIXOa-| 


MH lo 95%: 
Hp, Cu-Al 
ee 
[ Jrorcr, 230—250° [ rencncrt abe 


OH 


Tlocnenyromult ruAporevosH3 WuKJIa, KOTOPbIH CTaHOBHTCA Ooulee 3aMeTHbIM: 
IPH MOBbILIeHHBIX TeMMepaTypax, MpHBOAMT K OOpasoBaHHio aJlMdaTHyecKHX. 
Ke€TOHOB. OAHaKO TaKOM BbICOKOM CeJIEKTHBHOCTH B OTHOIMCHHH BOCCTaHOBJIeHHA 
rHApOKCHJIbHOM Fpymibl C CoxpaHeHHeM (YpaHoBoro WHKJa Mp TrHApHpoBa- 
HHH OX MOBbILIeCHHbIM aBJIeHHeM BoJoposa He HaOwojaeTca. B STHX YCIOBUAX. 
ropa3qo Goslee HHTCHCHBHO MpoTeKaeT FHAPOreHOM3 WHKsa B UBYX HallpaBsie- | 
HHAX HW B MpoAYKTaX peakItuM coflepxKaTCA, HapALy c a-aKudypanamu, alu- 
(baTHyeCcKHe CNMPTb! HM HeOOMbIICe KOMHYECTBO G-aJIKMJITeETparMApowy paHos. 
Hampumep, B pe3yJIbTaTe ru pupoBaHHuA STHJ-a-cbypHKapOuHONa B MpoTOUHol | 
cucTeme mp 250° u 50 aT. JaBleHHA BOMopoda oOpasyerces 22% a-x-npomuJ- 
tbypaua, 10% a-n-nponuaterparugpopypana, 24% rentaHona-l_u 25% ren-: 


TaHowla-4: 
| H,, Co-Al | 
em: 250°, SOarm. (. . H,CH,CHy, HoCH2CH3 
EG re) 


ie) 


OH ’ . 


rentanon- 1 
rentanos—4 


3. B aJIKHJ-G-PypWIKeTOHaX, KaK HM B aJIKHJI-a-cbypuKapOuHoOwax, B Ma- 
poBol dase BO3MO%KHO Ne€pBHYHOe BOCCTAHOBJIeHHe KapOOHHJIbHOM Fpynnpl ¢c 
coxpaHeHHem (pypaHosoro WukJia. Katasu3saTopoM 3TOM peaKIMH ABJIAeTCA,. 
HallpHMep, HHKEJIb, OTJIOXKCHHbIM Ha OKHCAX WHHKa WIM Kamu (4), HO BO3- 
MOXKHa H HHaA MOCIeOBaTeMbHOCTh peak BOCCTAHOBJIeEHHA KapOOHHJIbHOM, | 
rpynmpl W ruqporeHosu3a dypakoBoro wWuksa. Tak, Ha MlaTHHAPOBaHHOM YT- ' 
J€ B TapoBol (base IPH HOPMaJIbHOM JaBJIeHHH Mpewke BOCCTaHOBJIeHHA Kap-_ 
OOHMJIbHOH TpylMbl B G-MeTHJ-a’-aneTHdypaHe mpoucxoquT rukporesomu3: 
dbypaHosoro WukKsIa mo C—O-cpasn, cocegqueli c KapOoHMJIbHOM rpynmol, mpu-: 
YeM NepBHYHO OOpasyriollMecA MpoAyKTE! PuLporenosusa mperepneBaloT Aavlb~ ' 
HeHmmMe MpeBpallleHuA C OOpasoBaHHeM WECTHYICHHBIX KUCIOpOAcoMepxKayux. ’ 
KapOounKJIM4eCKUX CoeluHeHuH (°). 

CkenerHpiit Cu — Al-KatauimaaTop B peaKtuu ruipuposaHua ankuandbypust- 
K€TOHOB B TlapoBOH (haze NpH HOPMaJIbHOM JaBJIeHUM BeNeT ceOA ananoru4dHoO 
HHKeJICBBIM KaTaIW3aTopaM, T. €. CHa¥aJla BOCCTaHaBJIMBaeT KapOOHHJIbHYIO 
rpynny, He 3aTparMBad dypaHoBoro WHKJIa, HO OTMMUAeTCH 3HaUNTeNbHO 60- - 
Jl€e BbICOKOH CeJIeKTHBHOCTHIO. Hanpumep, 2-mMerus-5-ateTusby paw BoccTanaB- 
JimBaetcaA pH 230—250° B 2-meruu-5-3TuIbypaH c BEIXoom 90—95%: 


= Hp, Cu-Al SG 
Se ee 
CH C:-—CH, — 230-250° cial | CH,CH, A 
i) 
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HMCHCHHE TIOBBIILNCHHOrO AaBJIeAHA BORopoda u 3feCb, KaK H B cuyyae aul- 
My pvkapOuHoN0B, Pe3KO CHMXKAaeT CeIEKTUBHOCTh BOCCTAHOBJICHHA Kap- 
WIbHOH Tpynmbl, Tak KaK CnocoOcTByeT B BeCbMa 3HAUHTebHOM CTeMeHH 
TeKaHMIO TuAporeHowu3a cbypaHoBoro wWuKuJla: 


| H,, Cu=At | 
oO 
tea i 250° S0arm. CH ae H,CH,; CH; HCH, 
0 OL Q 


ee 40% 


centanoa-3 


4, Cxenetupii Cu—Al-Kataiusatop oOnapyxud BbICOKYIO ‘aKTHBHOCTS 4 
HpaTeAbHOCTb MpH BOCCFaHOBJICHHH B XKHAKON case dypdypususenkeTouos 

p-alkudJ-B-py pakpONeHHOB B COOTBeTCTBYIONWNe dypaHoBble cnuptel. Ipu 

D—140° 1-a-pypusankaHorbl-3 momyuanuch c BEXOoM; 90—95%, a 2-an- 
-3-a-py puImponaHovibi-1 ¢ BbIxoom 75—85%: 


Hy, Cu~Al | 
Us eg icc Mrs 1309 50-150arm. eee ens 
0) 
fe) b Is 


H 
R=CH3, C2H,, a-C3Hz 


R R 
| oO —_—_——_—— \ 
Wes alee a Ete eesas 
re) H ro) 


R=CHs, Coty wv - CH, 


| U3 spoxyxtos ruipupopanua a-aiKus-p-ypuaKpouenHos Opin BbIese- 
t 3-merus-1,6-quoKxcacnupo-(4,4)-HoHOH ¥ 3-3THI-1,6-tuoKcacnupo-(4,4)-HOHaH 
bixofamH 12—20%. @Musvyeckne CBOlCTBa NOJYYeHHbIX Hamu cbypaHoBbIXx 
HMPTOB MW CNHpaHoB MpHBexenbi B TaO. | (nuTepaTypHbIe AaHHBIe CM. B paboTe 
Tlonomapesa(*)). 


Ta6Oaunalsi 


CpBolcTBa CHMpToB dypakoBoro psa HM cnupaHoB 


Iipoxyktet ruqypupoBanua T. xum., °C | inne | uy 
i eee nee EE oe 8th ee ee I eee eee 
t | 
t-Oypun6ytavos-3 67—69 (4) 41,0202 41,4754 
4-Dypuunentanoa-3 77—78 (4) 14,0023 41,4750) 
t-Oypunrekxcanou-3 97—98 (5) 0, 9864 41,4707 
-®y pua-2-merumnentanos-3 * 84—85 (5) 0,9928 41,4738. 
Wern-3-a-hypuanponanoa-1 72—T7A4 (4) 1,0243 1,4785. 
THJI-3-a-py pusnponanou-41 80—83 (3) 1,0059 1,4797 
$30-lponu-3-a-pypuimponanoan-41 97—100 (4) 1,0013 1, 4846. 
AeTui-1,6-quoKcacnupo-(4,4)-HoHaH 98, 0—60 (15) 0, 9966 1, 4452 
THuI-1,6-qHoKcacnupo-(4,4)-HOHaH 49—S0, 9 (4) 0,9788 41,4489 


| * B JIAH, 128, 946 (1959) no Henocmorpy aBTOpoB {WIA STOTO CoeqMHeHHA OUIMGOUHO: 
HBI KOHCTaHTHI 1-(%-dypHs)-2-MeTHI-NeHTeH-1-oHa-3. 


Takum oOpa30M, pe3yJIbTAaTbI HaCTOAUero MCCJeOBaHHA MOKAaSbIBaIOT, TO: 
MMe€HEHHE NMOBbIWEHHOrO AaBJIeHHA Mp THAPHpOBaHHN G-aJIKUJIypaHoB Ha 
eTHoM Cu—Al B NpoTOuHOH CUCTeMe MO3BOJAET OCYULECTBUTh ruAporeHoH3 
paHoBoro WHKJa B UBYX HampaBJieHHax C OOpa3sOBaHHeM TepBHUHbIX H BTO- 
YHBIX aslMcaTHuecKux CnupToB. HopMaJIbHoe JaBJIeHHEe ABJIAeTCH HaWJIY4WIHM 
OBHeM JIA CeJIEKTHBHOFO BOCCTAHOBJICHHA aJIKUJIpYPHIKapOuHOJIOB HM aJl- 


ats 


KHJIY PHJIKETOHOB B COOTBETCTBYION[HE G-aJIKHJIy pall B IpOTOUHOM CHCTeMe Ha 
ckeleTHoM Cu—Al-KaTasu3atTope. Cxeneruprii Cu—Al o6magqaer Gosee BBICO- 
KOH CeJIEKTHBHOCTbIO, YM XPOMHT MIM, B PeaKUMH 2*KXMAKO(a3HOro BOCCTAHOB- 
eHus PyppypwsuAeHKeTOHOB H a-aKuJ-B-cypHakKpoOJIeHHOB B COOTBETCTBY- 


roulwe PYPaHOBLIe CNUPTHI. 


MuctuTyt opraHwyeckow xumun um. H. JI. SenuucKoro Tloctynuao 
9 XII 1959 


AkayemMHu uaykK CCCP 
IWHTHPOBAHHAA JIMTEPATYPA 


*R. Connor,H. Adkins, J. Am. Chem. Soc., 54,4678 (1932). 2 H. H. [i yam 
KuH, H. O. Beabcxu i, JAH, 115, 330 (1957). 3 H. H. Ulyu#Kxun,H. © Bens. 
ckuH, JIAH, 125, 345 (1959). 4H. H. Wynhkun, HW. ® Benpckuan, SKOX, 
29, 1096 (1959). ° H.W. Wyakun, WH. © Beapecxua, JAH, 127, 359 (1959). 
SA. A. Touomapes u ap., JAH, 93, 297 (1953). | 


ornagn Akanemuu nwayr CCCP 
1960. Tom 131, N14 


XHMHA 


E. M. WNYCTOPOBH4Y u M. E. AATKHHA 


IJIEKTPOHHOE CTPOEHHE XPOMOLWLEHA WM HEKOTOPbIX 
APYPAX POACTBEHHbIX COEJMHEHHMK 


(IT pedcmaeaeno axademuxom H. H. Yepusecom 81 X 1959) 


B mpeapyuyeh padore (1)* mpr paccuntanu MoseKyJapHple opOuTEr (M. 0.) 
eH30/1x poma, cbeppoweHa U KaTHOHAa KOOaJIbTHUMHHA MO METORY M. O. C Ca- 
‘corlacoBaHHem (MeTog Pytaana (?)). Ilo MaHHbim pacueTa Kak B cbepporene, 
K UB WHOeCHSOJIXPOMe, Ha LWeHTpaJIbHbIX aTOMaX MMeeTCH HEKOTOPHI acpdexK- 

HbIM MOJIOKUTEIbHBIM 3apxal, Tak YTO BJIEKTPOHbI YaCTHYHO CMELICHbI OT 
ATpaJIbHOrO aTOMa Me€TaJIJIa K APOMATHYCCKHM KOVJIbILaM. OTOT pe3yJIbTaT Mpo- 
BOPeC4HT MPHHATLIM HEKOTOPbIMH aBTOPaMH MpeACTaBJICHHAM O TOM, U4TO pella- 
Iyt0 pOJlb B CTAOWJIbHOCTH apOMATHYeCCKUX KOMMJICKCOB MeTAaJJIOB UPpatloT 
HOPHO-aKIeNTOPHBIe CBASH M@*KAY MapaMH 7-3/ICKTPOHOB APOMATHYECKHX JIH- 
HOB H CBOOOHBIMH OpOHTaMH WeHTpasbHOoro aToma (3), NOCKOJbKY TakHe 
34 JOJKHbI IPHBOAMTb K MepeHOCy IICKTPOHOB OT KOVJIelL K aTOMY Me€TaJIIa. 
WHJCHHOe HAMM pacmpeseseHve 2CKTPOHHOH MJIOTHOCTH CBHAeTeIbCTBYeT O 
M, TO B AHOeH30xpoMme OOpaTHoe CMEUICHHE S/IEKTPOHOB OT WeHTpasbHOFO 
DMa K KOJIbiLaM, COOTBeTCTBY1Ollee OOpas0BaHHIO CBA3eH WaTHBHOrO THNa (3a 
2T Map QICKTPOHOB MeTaJIa H CBOOOAHDIX Pa3pbIXJIAFOWLUX OPOUT KOJIeL) KOM- 
HCHPYeT H Janke nepeBelmMBaeT CMeIeHHe 3a CUeT JOHOPHO-akUeNTOpHbIX CBA- 
H. [lonomuTeIbHbI 3apay Ha aTOMe MeTaJJla B (peppolleHe OKa3aJICA MEHbIIe, 
M B HOCH30J1XPOMe, MOCKOJIbKY B MepBol 43 9THX MOJIEKYJ JAOHOpHO-akuen- 
DHbIe CBA3H MpHBOAAT K GoJbINeMY CMEILEHHIO DJICKTPOHOB OT Kove, K Fe x 
D CMeLIeCHHe YK HE MOXKET ObITh KOMMEHCHPOBaHO AaTHBHbIMH CBASAMH H Ie- 
BCIIHBAeTCA TOMbKO OarofapxA Oolbuioh MOMApPHOCTH CBASeH TUMa eg (3a 


eT HeciapeHHbIX 3/eKTpoHoB C,H; u Fe) co cmeujeHHeM SuIeKTpoHoB oT Fe 
KOJIbIaM. 
Ham MIpeAcTaBaeTca, YTO 9TH pe3YMbTATbI MOFYT ObITb CBASAHBI C OTHOCH- 
IbHbIM paCHOJIOxKeHHEM ATOMHBIX OPOHT IeHTpasIbHOrO aTOMA H M. O. KOJIEL, 
CKOMbKY YCOBHA B3aMMOUeHCTBHA a. O. HM. O. OAMHAKOBOM CHMMeTPHH 3a- 
CAT OT OTMYHA B SHEPIHAX COOTBETCTBYIONIUX op6urt. [py6oe npexctaBsienne 
ACTIOJIOMKEHHU a. O. MOXKET ObITb MOMYYeHO H3 ATOMHBIX CMeKTPOB. CooTBeT- 
yrouve cxempl Avia Fe u Cr mpupeyeupt Ha puc. 1. Kak BuHo, YpOBHu CBo- 
Horo aToMa Cr Jl@KAaT BBILMe COOTBETCTBYIOWUX YpoBHeli aToma Fe. C Apyroii 
)POHbI, A- H C-YPOBHH n-3IEKTPOHOB KovIbila CoH, Kak CBASHIBAIONIME, TAK H 
BDbIXJIAIOWIMe, pacnowlorKeHbl TyOrKe COOTBETCTBYIONIMX YPOBHeH UnKa 
5 (cM. puc. 2). Tlostomy MoxHO MoJlaraTb, YTO YCOBHA B3aHMOJeKCTBUA 
6pasoBaHHeM JOHOPHO-aKUelTOpHHIX CBAC B AMOeCH30/1XpoMe HaimeHee 
APOUPHATHBI, TAK KaK 3aHATHIC OPOnTHI CoH6 pacnodoxKeHbl ruty6OKO, a CBO- 
Hble opOuTl Cr sexKaT CpaBHHTeJIbHO BbICOKO H COOTBETCTBYIOWINe CBASH 
IXKHbI ObITb, BEPOATHO, CaObIMH. JLAaTHBHBIC Ke CBASH MOT ObITb MPOUHBIMH, 
sanatoie de,,-opOuTb Cr HW CBOOOAHDIC @yg-OPOUTEI Kode, MOrYT ObiTb OIH3KH 
aHepruu (cm. puc. 3). C Apyrok CTopoHbl, B Cilyuae cbeppolleHa, paccTosHue 
my Goulee Hu3KO JexKalluMH CBOOOAHbIMH a. 0. Fe nu Ooee BBICOKAMH 


* B wauei pa6ore (1) momyuleHa ollWOKa: Bce BCTpevalollHeca B TaOmuue H TeKcTe 
CHUA JMMOAbHBIX MOMCHTOB JOJDKHbI ObITb YMHOMKECHHI Ha 4,8. 
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akas No 7 


5 JOJKHO ObITh MCHbIIEC, UCM B JMOCH3OIXPOME, Tak UTO cilely 
O-AKILENTOPHbIX CBA3eH, TOrMa Kak YCJIOBE 
cbepporeHe MeHee OaronpusATHEI. B cpa 
€ MOJICKYJIbI XPOMOILCH 
Kak JHOeH30JIXPOM HU Te 

UMaTb TooMerC Tea 


n-opOutamH C5H 
OKUMaTb MOBLIMeHHA pos TOHOPH 
WIA JaTHBHOrO B3aMMOeMCTBHA B 
C H3JIOXKKEHHBIM IIpefcTaBJIseT MHTepec pacCMOTpeHH 
(CsH;)2Cr, uMeroujeH TaKOH 2Ke WeEHTPaJIbHBIH aTOM, 
KHe Ke JMTaHbl, Kak tbeppoleH, KOTOpad MOM2KHa 3aH 
nolowKenue Mexny (CsH;5).Fe u (CoHe)eCr. t at 
B nactosueli pa6oTe MbI Mpou3BeM pacueT M. O. SpoMonera 10 re r 
taana B ero o6oOmleHHO! cbopMe An pafuKanos (4) (mocKoulbky (C5 7 


Fe CE 
Ap — — 3,8 
Ap wm — 5,4 
45 m= — 6,8 
AS =m — 7,9 . 
3d =m — 8,3 
3d —— — 10,8 


Puc. 1. PacnomoxeHHe aTOMHbIX 
QJIEKTPOHHBIX YPpOBHeH B aTOMaX 
Fe u Cr (B 9B) 


HMeeT [Ba HeCriapeHHIX suIeKTpoHa). IIpu pacueTe Obi CieyaHbI YTpouyarouty} 
NpeMMoOKeHHA, AHAOPHUHbIE TEM, KOTOPHIe ObWIM MPHHATHI B Halen MpeAb| 
nyuel paOore (1). Momexysag} 


Ta6anuua f Hple opOuTet (C5H;)2Cr u uw 
= 3HeEprHu MpHBeseHb! B Tabs. || 

CBaAsbiBalole M. O. ane woe. OcHOBHOe CocTOAHHe (C;5H,)3@ 
CumMetpua WMeeT BU | 
BU op6urT Pee gf heh | 

(Qig)” (Qiu) *(Cig)* (C1u)* (€2g)*(A1g) 

A 

a,, |0,97a,,-+0,25s | —13,71 | +44,74 ( 
ef d _4 80 a ipyroe BO3MO2%KHOe TpH 

1g e ‘ IIJleTHOe COCTOAHHe 

G6) (MO;99al 4 05 O6p,8 1 =3i8 12t eee ege | 
erg 0,92e,,-+0,39d,, | 10,56] +7,94 — (41g)*(Q1u)*(C1g)* (Cru) *(Qg)” (Cag) 
xy 0/94, 40,35p, | 49,82 | +4505 (B 
“og 0, 05¢,, + 0,88d,, | —8,22 | -F5,88 pH KOTOpOM 06a HeciapeHHBl, 
Con a: +4,00  sonektpoHa Haxofusuch Obl H 


; JBaxK]bl BEIPOXKMeCHHOM yPOB 
HE 5g, JI@XKaWeM BbILe YPOBHA Qyg, 3aHATOTO apo 3eKTPOHOB, OTBep 
raetca TeM, TO Awa bB He yfaetca TomyyHTh camocormacoBaHHble M. @ 
STOT BbIBO O6 OCHOBHOM COCTOAHMH HaxoOmuTcCA B corslacHH c chesaH! 
HbIM HaMH paHee pH paCCMOTPeHHM BaJIeHTHBIX COCTOAHHH xpoma | 
xpomoleHe (°). PaccuuranHpie aHepruu ypoBHeli €,, HU @,, (COOTBETCTBEHHO 
—5,22 u —4,82 98) okasamucbh OM3KMMH, TaK 4TO B HeTlocpecTBeHHOli osu 
30CTH OT OCHOBHOrO COCTOAHHA MOMKET HAaXOJMTbCA WHaMarHUTHOeR COCTOAHHI 


(¢,,)* (a’,,)°. (B 


ITO ToKaspiBaeT, UTO HaGmOZaempli TapaMarHeTM3sM xpoMolleHa U OTCYT 
CTBHe Y He€rO paBHOBeCHA Me%Ky Mapa- M [MaMarHHTHO! dopMamu obyc.JIOB 
JCHbI He SHayHTCJIbHbIM OTJMYHEM B SHEPrHAX BEPXHUX 3aHATHIX 3/eKTPOH 
HbIX YPOBHeH, a OTJIMYMEM B 9HeprHAX UCXOMHbIX BasIeHTHBIX cocTOSHHH 
eee K MOJI€KYJIAPHBIM cocTosHuaM A u B (coorserctBenHo, 128 1 

KKaJ). 
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TlocnenHHi BbIBOM OTHOCHTCH He TOMBKO K (C;H5)2Cr, HO, mo-BuzuMomy, 
K ApyrHM apoMaTHyecKHM KOmMeKcam. Y Bcex paCCMOTPeHHbIX HaMH MO- 
FkY BePpXHHMH SaHATBIMM YPOBHSAMH SABJIAIOTCH ypOBHH CHMMeTpHH Cog H 
le TpuyeM STH YPOBHH O7M3sKH nO 93Heprun. IIpu 93ToM B (C;H;)oFe u 
bsH5)2Co” ypOBeHb @s, pacnolo2xKeH BBIIIe Digs a y coeyMHeHHH Cr mpouc- 
i HHBepCHA (BEpOATHO, H3-3a OombIell pon [aTMBHBIX CBA3eH) MU ypo- 
: b €,, OKaSbIBaeTCA HuxKe a, ,. Ilo-BAMMOMYy, B apoMaTHYeCcKHxX KOMMJeKcax 
|TaIIOB, YPOBHM Gg M oy ONMSKH K CYYaHOMy BHIPpORKenuto. TaKoli Bpl- 


Ces Caml 
| a b a G —- 2B 
Cy — —C, — 1,618 8 
3 So G =a B 
QqQ=- C; + 0,618 8 
eyo me C, + B 
a om CC) -+- 2p 
Puc. 2. PacnonoxeHHe ypOBHeH m-91eKTpOHOB nO 


TIpHMHTHBHOMY MeTOAY M.O,—J.K.a.0. B WuKmax 
CsHs u CeHe (Cy < Cj) 


, OTHOCHTCJIbHO CHMMETPHH BepXHHX 3aHATbIX ypOBHeli H UX KBa3H-BHIPOXK- 
HMM MOMTBep%KMaeTCA OMbITHIMM ZaHHbiMu Mak-Konueua (°) no sneKTpou- 
My TlapaMarHuTHOMy pegoHaHcy BaHaguuena (C;H;)oV, Ana KoToporo nail. 


4s(a,)) Cr—, I H} r—CsHele a.) 
asta.) Feri ce CeHleo,) 


“S—CHg(a *) aC ers 
—CyH,(a,,) 3d (1,.)Fe— 


2 


Puc. 3. B3aumuoe pacnomoxenHe OpOuT, yuacTByt- 
WHX B OOpasOBaHHH JOHOPHO-aKUeNTOPHEIX CBAZeH 
Tua @,, (/) M MaTHBHEIX CBASeH THMAa ey, (11) 


10, UTO TPH ero HeCMapeHHbIX 3JIEKTPOHA paclipeeyeHb! 10 YPOBHSAM (é,)” 
a.) 1 2 

| Hanmune Tpex ONM3KHX 10 9HEprvM yPOBHeH (MByX YPOBHEH @)g M ypOB- 
a, ) JOJKHO NPHBOLHTb K TOMY, YTO, C TOUKH 3peHHA SHEPrH M. O., pas- 
la Mey COCTOAHHVAMM C pa3HbIM paclipeeJeHHeM 3JIEKTPOHOB MO ypos- 


mi a, M é,, OsKHA ObITb HeBeIHKa. STO MOATBep*Kaer CeMaHHoe 
me paHee mpeynomoxKeHHe O TOM, YTO YHCJIO HeCHapeHHbIX 93JIeEKTPOHOB 


POMATHUCCKHX KOMMJIeKcCaX ONpeMeMAeTCA PasHOCTbIO SHeprult UCXOMHbIX 
CHTHBIX COCTOAHHH. 

Tlotesunas voHu3alMH xpoMoleHa (9HeprHA BepXHerO 3aHATOTO YPOBHsA 
papen 4,82 928, uTo cocrapaaet 70% oT ombiTHoro 3HayeHHa (6,90 9B). 


* B pabote AmaysaKku (7) mo pacuetTy (C5Hs)2Fe BepXHHH 3aHATbIM YpOBeHb MMeeT 
eTPHIO ¢,,,. OTO MpexcTaBsAeTCA HaM MAJIOBEPOATHBIM B CBETC MOWYUYCHHBIX HAMH pesyJIb- 


B TO pacueTy M. O., BaJIGCHTHbIX COCTOAHHH WM OMbITHEIX JaHHbIX TIO MapaMarHHTHOMy 


HaHCcy BaHajuleHa. 
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KospepuuHeHTbl pH a. O. BM. O. XpOMOLeHa MPHBOAAT K repeal 
pacmpenenenmo sapafa: +1,70 sapaya auekTpoHa Ha aTome Cr u OF 
Ha KaxkKqoM atome C. Sapam Ha aTomMe Cr OKa3aJICA, TaKHM OOpa30M, 3HauH 
TeJIbHO Oombuue, weM Ha atToMe Fe s (C;H;),Fe(+0,68). Qror pe3y JibTa’ 
corlacyeTcA C CYLULeCTBeEHHLIM OTJHYHEM B CBOHCTBaX (beppoueHa HM XPOMO 
weHa. Kak H3BeCTHO H3 XMMMY¥eCKHX JaHHbIx, (C;H;),Cr cumbHO oTmnuaeres 
OT THMMYHO-KOBAJICHTHBIX OMC-IMKJIONCHTAQHeHHJIbHbIX COeMHEHHH, npHOmM 


*KadCb K HOHHOMy Mn?*(C;H;),, YTO mpoaABsAeTCA B MrHOBeHHOM MeTaTeTH 
yeckoH peaxunu c FeCl, (c Bbixogom deppouena B 70%), rufpouM3e KHCIIC 
TaMH, 3JleKTpompoBogHoctH (°). K TakoMy Ke BbIBOLY O 3Ha4HTeJIbHOM HOHHO! 
xapakxtepe (C;H,),Cr u ero 61H30cTH kK (C;H;),.Mn npypeno u3yyeHHe 4H.-K 
cnektpos (°). C pyro cTopoHbl, 3apaf Ha atome Cr B (C;H;)oCr 630 
K HalimeHHomy guia (CgH,).Cr(+1,47), B cormacHH C MaJIbIM J\HNOAbHbIM MC 
MeHTOM cCMelaHHOrO KomuseKca (C,H,)Cr(C;H5) (mexgy Ou 0,4D) (7? 
Buw3o0cTb 3apag0B Ha Cr B OHC-LLHKJIONCHTaMeCHHJIbHOM HW QHOCH30JIbHOM CC 
@JIMHCHHAX H 3aMeTHbIM MOHHbI xapaxtep (C;H;).Cr nmo3BoaloT BbICKa3aT 
mpewmoo#*eune, uTo WH (CyHy)o Cr QomKeH ObITb YACTHYHO HOHHOH MOJIeKyJIOF 
B KOTOPOH PpOJIb AHHOHOB UrpaloT OeH3OJIbHbIe KOJIbIa (MOM0OHO Tomy, Ka 
OHH TepexOAAT B COCTOAHHeE AHHOHOB MPH B3aHMOfeHCTBHH CoO ‘1€ OUHBIM, 
MeTaJIJlaMH). 


UnctutyT o6uleh uw HeopranHyueckow XHMHH Tloctynuno 
uM. H. C. KypHaxosa Axagemuu nayK CCCP 27 X 1959 
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®H3HYECKAA XHMHA 


C. A. BPYCEHUEBA u Ti. YU. JOJIMH 


PAJHOJIN3 PACTBOPOB KBr MO], JEACTBHEM IIPOTOHOB 
C SHEPTHEM 660 Mos 


(ITpedcmaereno axademuxom A. H. ®pymkuroim 20 XI 1959) 
| 


B nocueqHve ToOsbl NOABHJIMCb paOoTbl, B KOTOPbIX HccsleqoBasICA paqHonus 
pILHBIX PaCTBOPOB NOA AeHCTBHEM MPOTOHOB, AeHTPOHOB H TreMMOHOB pa3svIMUHbIX 
igepruii (*~*). Boo no_TBepxeHO, YTO C POCTOM MJIOTHOCTH HOHH3ALLMH, Npo- 
BOAMMOK 4aCTHIeH, WIM C POCTOM BeJIMUHHbI NOTepH SHEPrH Ha eMHMILY 
THHbI nyTH — dE/dx BHIXOJbI MOJEKYJAPHbIX MpOLYKTOB payMouu3a . BOMB 
CTYT, BbIXOJbI PawHKaJbHbIX MPOYKTOB mMapaior. 

IlpeacTaBaslo HHTepec MpoOBecTH HcCIeOBaHNe C TAKEJIbIM H3JIyYeHHeM Ha- 
‘OJIbKO BbICOKOH 9HEPrHH, uTOObI BemM4YnHa — dE/dx Oba 61U3Ka K BeJIHUHHE, 


Dpasylorca sa cueT BbIOHBaHHA M3 MOJIeKyJI Aep, HECYULHX Ha ce6e OCcTaTKH 
€KTPOHHOH OOoslouKH. Muorosapsyuble HOHbI B 9TOM Culy¥ae OOslaaloT Joc- 
i : 

JieKyJI Ha cBoeM nyTH. Mmex BbICOKMH 3apay, HU CpaBHHTebHO HeOOJIbLLyIO 
KKOPOCTb, HOHbI OyyT CO3aBaTb OUCH BbICOKYIO IJIOTHOCTb HOHH3ALHH H Ta- 
FOKEJIBIX UAaCTHIL C He OUCH BHICOKOH 9HEprveh Tako sdPeKT HEBO3MOXKEH. 

_ Hactosmaa paOota mpopeyeHa c MpoTOHaMH, ycKopeHHbimu oO 660 -MsB,. 
| oe 

dE/dx OHM 613K K 31eKTpoHaM c aHepruel 1 Mas. Uspecruo, uto 1 Map ane- 
(POHbI MH y-H3TyueHHe Co®° BpIsbIBaIOT OHH HM Te Ke pafMall\MOHHO-XHMMYeCKHe 

JHbIX PACTBOPOB MOA elicTBHeM Y-H3yueHHa Co®° uw MpOTOHOB Cc sHeEprHer 
0 Mos. 

i e 

peleseHve SHeprHuv, NoriowexdHoOH pacTrBopom. UtoOpl onpesesuTb sty Be- 
MUnHY, H3MePAJICA MOMHbI MOTOK MpPOTOHOB, Maaioulw Ha noulayb | cm’. 

(®). Orcioya MOxKHO paccuHTaTbh Josy, NorsoueHHy10 | cm® pactBopa, 3HaA 

JIHbI MOTOK mpoToHos. Jia onpeeseHHA MOTOKA MPOTOHOB UCNOb30BaIHCb 
WaBuslacb rpaduTOBaA WwiacTHHKa, H3BecTHOrO pa3sMepa HM TOMB. [lox en- 
IBHEM IIPOTOHOB OOpa3syeTcaA paxvoakTHBHI yrmepog C™ c nepHvofom mouy- 

M CUeCTUHKe, MOXHO PaccuHTaTh MOJHbIH MOTOK MpOTOHOB M0 culexyroue op- 

ner* 
oN yn (i —e 
eTUMKOM 3a eMHHMILy BpeMeHu, A— nOcTOAHHaA pacnaga C™, t— BpemMA OT 


t 

lid 
TOUHO BbICOKOH SHeEPrveu, UYTOOL] MPOH3BOLUTb HOHM3ALNIO H BOsOyKMeHHE 

HO 
M 06pa30M OKa3bIBaTb BJIMAHHe Ha palMalMOHHO-xXuMuueckne mpoueccnl. Jia 
| KOTOPbIX MOKHO O*KUaTb sc:pPekTa JOOOBLIX CTOJIKHOBeHHH. Ilo BemwunHe 
ouecchl. [lostomy B Hallleli paOoTe OblIO MpOBeseHO CpaBHeHHe pavoH3a 
OcHoBHoli TpyHOCTbIO B paOoTe c NPOTOHaMH yKa3aHHOH SHEPrHU ABJIAeTCA 
IspecrHo, uro 660 Mas npotousl TepsioT B Bose 2,1 Msp sHepruy Ha | cM ny- 
a MeToya. OHH MeTOX 3akJIOUaJICA B TOM, UTO Ha MYTH MpOTOHHOrO NyyukKa 
acnaza 20 mun. Usmepaa akTuBHocTb rpaduta mocule OOsyyeHHA Ha TOPLO- 
yne: [= Nn ey’ rae m— uxCIO YacTHI, 3aperMcTPHPOBAaHHbIX 
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KOHWa OOyYeHHA JO MOMCHTa H3MepeHHA, 9 — CeyeHHe peakiun, pa 
34 mOapH, % — 9PPeKTMBHOCTh perHCTpallMM MO3HTPOHOB, t — Bpema oOuly4e+} 
nua, N.— 4Hcio Alep yraepofa B Ciloe, B KOTOPOM OTCYTCTBYeT camonc a 
uleHue H M3 KOTOpOrO BBIXOMUT Takoe %Xe HYHCJO B-uacTHl, Kak H MS culo 
6ecKOHeuHOH TosmUMHb. Jia MCHOb3yeMbIxX MJIaCTHHOK Ne =96-t0 aTOMOB.| 

BropbIM MeTOJOM OMpeeuIeHHA MOTOKa MpOTOHOB ABJIAJOCb u3MepeHHe ero| 
C HOMONLbIO HOHW3alMOHHOM KaMepbl, OTKaJIMOpOBaHHOH M0 WHIHHApy Papa} 
nea. PesyibTaTbl, MOJyueHHble pa3sHbIMA MeTOJaMH, ormuyuatorca Ha 25—30%. 


Oty 
f 
° 
° 
emt od 
og 
ts 
% ° 
= ° 
re) a 
) 
: f 2 FI $10" fem - "4 “J “2 -4 O 1 loq(KOrEe 
Puc. 1. ‘SaBucumMocTb KOHIeHTpallun Puc. 2. 3aBHCHMOCTb BbIXOJa BO,opoga o1 
“  Fe8+ of 103bI log [KBr]: a— npotonp c sHeprue® 660) 


Mos, 6— y-uatyyeHHe Co? 


Jlosumerpua mpoBosvsacb Cc rpaPHTOBbIMH IWlaCTHHKaMH, OMBITHI C HOH3alLH-| 
OHHOMi KaMepOli UCMO/Ib30BaHCb IA NPOBEPKH MpaBHJIbHOCTH STHX Pe3YJIbTATOB. 
Uccneqosanve mpoBogusocb c O3sHMeTpHueckuM pacTBopoM FeSQ,, c aBaky- 
MpoBaHHbimu pacrBopamu KBr u c uucToH Bozo. B pacrBopax FeSO, ompe- 
mensanca G (Fe*). Usmepenue konnentpaiwun Fe** npopogzusocb cnekTpocoto- 
MeTpHyuecKH pH AHHe BONHEI 304 mu. [lowyueHHple pesysbTaTb! mpeAcTaBJIeHbl 
Ha puc. 1. Ilpamaa mMHuA uUSOOpaKaeT HaKOMIeCHHe TPpeXBaJleHTHOTO Kee3sa 
C POCTOM JOSHI, CCIM IIPHHATL, UTO AA MpoTOHHOrO usayueHua G (Fe**) paper: 
15,6, T. €. HMeeT TY 2Ke BEIMUHHY, YTO HM WIA Y-u3myueHHA Co®®. Touku — pe- 
3YJIbTaTbI ONbITOB, B KOTOPHIX 03a OlpeseAach NO AaKTHBalluu rpacbvTOBbIX 
miacTtHHoK. M3 puc. | BuyHO, YTO B mpefestax oulM6oK onbita G (Fe**) umeer 
OAMHaKOBY!0 BEIMUMHY Kak JIA Y-H3ulydeHHA, Tak WM 2a 660 M3B mpoTOoHoB. 
Cpeaquaa BemuuuHa G (Fe**), nomyyeHHaa B 9THX OMbiTax, coctaBuaeT 16,9. 
Hexotopoe 3appiuienue G (Fe**) B cpaBHeHHH c JaHHbIMH Jia y-myuelt Co®® 
BbI3BaHO, BEPOATHO, HepaBHOMEPHOCTbIO NPOTOHHOrO myyukKa, Ooulee HHTeCHCHB- 
HOrO B WeHTpe. OdmyyeHve pacrBopos FeSO, npoposusmocb B CTeKJIAHHbIX IWa- 
puKax C J\MaMeTPOM MeHbIIMM, 4eM Pa3MepbI rpaPHToBEIx nmacTuH. Ilostomy 
CpeQHHM MOTOK NpOTOHOB Ha | cm? Wiad rpasHTOBbIX MlacTHH, MO KOTOpOMy oOn- 
pefelamacb 03a, Obl HMXKe, UCM MCTHHHbIi NOTOK Ha wWapuK. UccmeqoBasocb 
TakxKe BbIfeseHve BOMOpofa U3 9BAKYHPOBaHHbIxX pacTBopoB KBr. KosuuectBo 
oOpasoBaBllerocA BOMOpOfa H3MepAsIOCb B BaKYYMHOM aHamuTMYecKOH ycTa- 
HOBKe ©@KUraHHeM Ha MaTHHOBOM MpoBomoKe pH TemMnepatype 180—200°. 
MonyueHHble pesyJIbTaTbl MpescTaBiedbl Ha puc. 2. Kpupan, 1306paxKeH- 
Hast Ha STOM PuCyHKe, JaeT 3aBUCMMOCTb BbIXOJa BOROpoya or log [KBr].G(H,) 
pacteT pM yBeM4ueHHH KOHWeHTpamuu KBr yo 107? M, ocraerca nocrosH- 
HBIM B MHTepBase KoHWeHTpayni 10°*—10-> M wu BHOoBb pacter mpH 
AasbHeHiiemM pocre KOHWeHTpayuu KBr. Axnanorwuuanpli xol 3aBucHMOCcTH 
G (H,) or log [KBr] 6s nomyyen gna y-u3amyyeHua Co® (°). Bonee 
BEICOKHe SHAYCHHA BEIXOAOB, MO/LYYeHHbIe JIA y-H31yYeHHA, OObACHAIOTCA pas- 
JMYHBIMA YCOBHAMH MpoBeteHuaA OOyyeHuA. B onbirax c y-u3nyueHHeM H3- 
MePCHUA MPOBOAMIMCb MeTOJOM MeMOpaHHBIX SUeeK, IPH KOTOPOM BbIJeNAIOULHH- 
CA B pacTBope BOMOpOA NepeBOAMTCA YaCTHYHO B ra3s0By10 dasy, a npu obmy4e- 
HHH MIpOTOHaMH Bech BOLOPOA OcTaBalica B pacTBope. UroGni nosrBepAuTb mMpa- 
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JIAbHOCTh STOFO MpeANONOXKeHHA, OblH MPOBeLeHb! OMBITHI C Y-H3/yYeHHeM 110 
/PTOMMKe, ONMCaHHON Bpue. [lonyuenupe BennunHE G(H,) (puc. 2,6) copnaya- 
iT C pe3yJIbTaTaMU JIA NMpOTOHOB c 3Heprueit 660 Mos. 

|| Takum oOpasom, ucculeqoBaHve pavouu3a BoAHBIX pactBopoB FeSO, u KBr 
poKa3asl0, YTO PaMaliMOHHO-XHMMUeECKHe ABJIEHHA OMPeeNAOTCA TOMbKO Of- 
DoH XapakTepHcTHKOl H3TyYeHHA — BerHUHHOli NOTepH SHEprHH Ha eAMHHLLY 
wru — dE/dx. 

OyHako onpefedenne BEIXOZa BOLOpOfa 3 UUCTOM SBaKYHPOBaHHOM BOJbI 
WaIO PaCXOK enue WIA Y-y4eh HW mpoToHoB. Boga AIA STUX OMBITOB OUMILaIacb 
imeqyrouyuM o6pasom. J[BaxkybI NeperHaHHad Boa OOsMyualacb y-H3IyyeHHem 
D%° WIA PaspyWIeHHA OpraHuuecKUX sarpASHeHUM M yAbTpacHoueTOBLIMH JYy- 
AMH — Ja paspyuieHua H,O,, oOpasyroulelica nox elicrBvem y-s1yyel. 3a- 
2M BOfa MeperousAsacb B KBapIeBOK alllapatType. OQseKkTPONpOBOLHOCTh BO- 
pl, OUHLIEHHOH TaKHM MeTOJOM, cocraBuana 0,7—0,6 -107* om! -cm~. Buixog 
IDOposa U3 BOAbI, OOYYeHHOH y-ayuamu, coctaBsaetT 0,07 Mmosex./100 9.. 
(OHWeHTpanua H, npu stom paBHa 5—6-10~° mousa/cm’. Jia 660 Mss nporo- 
0B G (H,) paspen 0,15—0,19. PasHuta BbIxox0B BoZOposa NpH JelicrBun npo- 
DHOB Cc 9HeprHue 660 Mop u y-u3ayseHua Co®%? moxer ObITh OObACHEeHA JBOA- 
(MM 00pa30M. Bo3MoxXHO, TO STO PacxO*KTeHHe BHISbIBaeTCA Sc:pPeKTAMU JIOGOBbIX 
TOJIKHOBeHHH. Muoro3apaAyuble HOHbI, BOSHHKaIOULHe MPH 9TOM B BOJe, BBI3bI- 
IOT MIPOMecchl, XapakTepHble WIA TAKEeMOTO U3IyYeHHA, WIA KOTOPOFO BbIXOL 
WLOpofa 3HavHTeJIbHO BbILWe, YeM WIA y-syueH. Ognako 3Ta HeOouJbllaaA pa3- 
Alla MOXKeT ObITb CBA3aHAa HM CO C/leaMH MpHMeceH, K KOTOPbIM OY€Hb YYBCTBH- 
PJICH BEIXO, BoRoposa. IlostTOMy MOXKHO CUHTATb, YTO MPOTOHBI c 9Heprueli 
50 Mos u y-“3yueHve Co®° BEI3bIBaIOT OMHAKOBbIe palWallMOHHble 3tppexkTHl. 


Tloctymuso 
10 XI 1959 
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O paqMaluonnon xumun, M3q. AH CCCP, 1959, crp. 9. 
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@H3HYECKAT XHMUA 


nN. A. JEMYEHKO u unen-Koppecnounent AH CCCP A. B. AYMAHCKHM 


KPHTHUECKNE OBJIACTH KOHIEHTPAL MM B PACTBOPAX MBIJI* | 


) 


Tip yBeIM4eHHH KOHUeHTPallHH PaCTBOPOB MOIOUIMX BelleCTB, B Y3KOH 
o6acTH KOHUeHTpaluli, HasbIBaeMOli KPHTMYeECKOH KOHIeHTpallMen MULeJJO- 
oOpasoBaHHa (K. K. M.), XApaKTepHOH VIA KayKOFO BellecTBa, HCTHHHbIM pac-i 
TBOP CKauKOOOpa3HO NepeXOLHT B KOJJIOHLHbIM, YTO CONMPOBOKMaeTCA U3MeHe-! 
HHeM OObeMHBIX CBOHCTB PaCTBOPOB MOIOULMX BeulecTB ('~%). Kpome K. K. M., 
B paCTBOpaX OTIC/IbHbIX MbWI MPH MOBbIMeHHH KOHWeHTpaluu yo 60—90 r/a 

Ha6su0aslacb BTOpad KpH- 

monfn TuyecKad oOG6sacTb (7,4). 

ol HegaBuHo 6bl10 BbICKa3aHO! 


pacTBOpaX MblJI MOTYT Ha- 
Ot0aTbcA UH Apyrue rpa-} 
HMYHbIe  KOHILEHTPallHH | 
accolManuu (*). Cucrema- 
THUeCKHe HCCIeOBaHHA B! 
3TOH OOIAaCTH elle He Mpo- , 
Bowusuch. M3yuenue rpa- | 


wv 


i) 


ING 


accolMalwi B pacTBopax 
IOBEPXHOCTHO - AKTHBHBIX 
BeLLLECTB TIpecTaBsAeT 

ges SHaUHTeJbHbIM = HayUHbin 
G02 00s 8006 =00b =O = Ute monfa yy mpaxtuueckuli uHTepec 
Honyenimpayun Mois? ———>— WIA paclIMpeHuaA HalIHx 
npelcTaBJieHHH O CTpyK- 


CONMEUNLIQAYLA (IONYONE —— 
bt 


Puc. 1. Como6uausalua Toyoa B pasOaBnenHBIX pacTBopax 


JlaypHuata watpua (1) uw naypunata Kanna (2) Type H KOJWIOHNAHO-XMMH- | 


YeCKHX CBOHCTBaX pacTBO- 
pos aCCOLLWH PpOBaHHbIx 


KomNO“Z0B. B nocmetHee BpeMA K. K. M. HCMOMb3yeTCA JIA XapaKTePHCTUKH | 


THAPOPUIbHO-OeOPAIbHOrO OaslaHca MOIOUHX BelleCTB HM OMpemeneHua ux 
mpakTHyecKoH sdPekTuBHOcTH (°), 

B faHHol paOoTe IpvBeeHbI peSYIbTATbI HCCMeqOBaHHA TpaHHUHbIX KOH- 
IeHTpalul accolMaluu B pacTBopax JlaypHHaTa HaTpHA U JaypuHaTa Kasiua 
MeTOJOM OlpedeeHuA CosOOuIHsalnn. OOpasibl IIA uccweqoBaHHA Nowyuan 
H3 YMCTOM JaypHHOBOH KHCJIOTHI WH OUMIMEHHBIX Ieouell MO MeTOAuKe, onucaH- 
Holi panee (°,’). [[ua Bceli cepnu onbiToB pacTBopbl Tpe6yemoh KOHIeHTpaLHHn 
POTOBMIH U3 CyXoro MopomikKooOpasnoro JiaypHHaTa HaTpuA uM Jlaypuuata Ka- 
JM MpH HarpepaHHu lo oOpas0BaHuA YomoreHHoro pacTBopa Mbuwia. [Ipe- 
AeJIbHOe KOMMYECTBO COJOOMMMSUpOBaHHOrO YrvieBodoposa B pacTBope MbiJIa 
ONpeNeAOCb NO YMCHbINCHHIO OObeMa B rpakyHpoBaHHO TpyOKe npuGopa (8). 
Hsyuenve BIMAHMA YBeCIMYCHHA KOHILCHTPallMu MbWla Ha accbeKT comMo6usH3a- 
WMH ToKasaJlo, YTO PaCTBOPeHHe TOJYOsIa B MbWIbHOM paCTBOpe CTaHOBHTCA 3a- 
MeTHBIM TOJIbKO IPH KOHWCHTpalluu JaypHHaTa HaTpHA UW JlaypuHata Kana Ki, 
paBHoi oKoso 0,026 Mou/n (puc. 1). Bowee Hu8KOi KOHWeHTpalM pacTBoppl 


* PaOota AomowKena Ha CeKIMH KOMMONTHOM XuMUH 8-ro MenneneescKoro cbe3jqa B Mo- 
cKkpe 23 mapta 1959 r. 
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NpeANOJIOMKeHHE, uTO B! 


HHUHbIX  KOHILCHTpalluH | 


e 
i 


nt 


f 
} 
f 


| 


] 


\ 
2) 


\ 
| 


Ka3aHHbIX MBI CoJOOUIMSHpyrIolleli CNoOcoOHOCTbIO NpaKTuyecKH He oOIa- 
aioT. lp yBeimueHHH KOHILCHTpallMH pacTBOpOB JlaypuHaTa HaTpusA Hu Jay- 
MHaTa Kain Bue Ki ComoOnsM3aluA TOJyOsIa BO3pacTaeT HepaBHOMepHO, 
3MeCHAACh B OOMACTH FTpaHHUHbIX KOHWeHTpauMl Ky, Ks u Kg, COOTBETCTBCHHO 
aBHbIX OKOJO 0,28, 0,60 u 0,90 mon/n (puc. 2). Mexny KpuTuueckumy obvla- 
CTAMH KOHUeCHTpalA ComoOuIHsaunA ToyoOa B HCCIeAOBaHHBIX pacTBopax 
bl H8MCHAETCA MpaKTHYeCKH MpAMOJIMHEHHO, WH e€€ MOXKHO XapakTepH30BaTb 
O TaHreHcy yrvla HakJIOHa 9KC- 
H€pHMeHTaJIbHbIX KDPHBbIX. Ja efi 
beacon Kika, KeKsu K3kK4tTan- 

PeHC yrJla HaKJIOHA JIA JaypuHata 
ae COOTBETCTBEHHO. paBeH 


S 


47; 0,81 un 1,11 uw ana maypuua- 
Ce Kasusa 0,42; 0,43 nu 1,00 (puc. 2). 
MutepecHo OTMeTHTb, YTO MepBasi 
1 I ete o6nacTb K, 61u3Ka 
M10 3HaYeHHIO K KPHTHYeECKOH KOH- 
HeHTpaluu Mules 1000pasoBa BUSI F 
IpacTBopax KaJIMA- HM HaTpHiay- 
IpHHaTa, oMmpefeleHHoH Apyrumu 
es bon mMeToyamu (3, ®), 
(CieqoBaTeJIb HO, KpuTHueCcKaH 
KOHICHTPaluA MUlLe00Opa3soBa- 
pnp MOIOLHX BeULECTB MOKET OBIT 


8 


8 


Camobunuscaur monyonar 
eS 


& 


lipeqemeHa Cc MocTaTouHoH Tou- G2 Q4 06 G8 10 mon/n 
OCTbIO METOJOM COJIOONIM3allHH. Nonuenmpagua mena 


B uuHtTeppase KOHILeHTpalHi 
Puc. 2. Kputuyeckue o6macTH KOHnUeHTpalui 


M@xK]Y K. K. M. HBTOPOH KpHTH- B pacTBOpax JIaypHuHaTa HaTpua (1) u maypuuata 
MECKOH OO1aCTbio COuIOOMJIN3H pyto- y Kania (2) yP 


Iai CMOCOOHOCTh paCTBOpoB Jla- 

/pHHata HaTpHA HM JlaypHHaTa KaJIMA NpakTuyecknH ofMHaKkoBasa. Ilpu RampHei- 
ICM YBeJIMYeCHHU COJep2xKaHHA MblJia B pacTBope Bbuue Ke coloOnM3Hpyrollad 
KMOCOOHOCTh paCTBONOB JlaypHHaTa HaTpHA BO3pacTaeT OpicTpee, yeM AVIA pac- 
TBOPOB JlaypHHaTa KaJIMA, T. €. JIA JlaypHHaTa HaTpHA OHA BbIUe, 4eM VIA 
lay pHHaTa KaJIMA TaKOH 2%Ke KOHUeHTpaluHn. Kputuyeckue oOslacTH KOHMeHTpaluh 
WJIt KaJIMH- W HATpHiilaypHuaTa O1u3KO CoBNaaioT HW U3800parxKaloTca aHaJlorHuy- 
HbIMH JIOMaHbIMH KpMBbIMM (pyc. 2). B KOHUeHTPHPOBaHHbIX paCTBOpax MBI 
CYULECTBYIOT, MO-BHJMMOMY, H Apyrue KpHTHYeCKHe OOACTH KOHUeHTpaln, 
B KOTOpbIX, BCJIeACTBHe CTYMeHYaTOrO XapakTepa accolMallun, CKayKOOOpa3sHO 
POHCXOMHT TepecTpolika BHYTPpeHHeH CTpyKTYpbI pacTBopa. IIpu stom oOpa- 
BYIOTCA Gouee OJEOUJIbHbIE MHUEVWIbI, CNOCOOHBIE CBASbIBATD OdJIbUINe KOJIN- 
H€CTBa YIJlIeBOMOposa, UM MUILEJJIAPHbIe€ CTPYKTY Pbl MCHee KOHILCHTPHPOBaHHbIX 
ACTBOPOB MOIOIHX BeLILeCTB. 

 Sipnenne cosmo6uH3alWH MOMKHO HCHOJIb30BaTb JIA KOJIMUCCTBEHHOH Xa- 
DaKTepHCTHKH MpakTH4eCKOH WEHHOCTH PaCTBOPOB MOIONIMX BEelleCcTB (Pe); 
DIeCOUJIbHOCTH WX MUHIUeNIAPHOH CTPYKTYPbl, KPHTMYECKOH KOHIMeHTpallMH 
Mules 1006 pasoBa HuA WM [pyrux KpHTHYeCKHX OOMACTeH KOHICHTpalHE. 


Tlocrynuao 
PINE NGS 
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PH3BHIECKAH XHMHA | 


K. A. KOPHEB uw Lf. A. AHPOJIb 


O MAKPOCKONWMYECKHX CTA AX 
B HHHLMAPOBAHHOH PEAKIMH BPOMHPOBAHHSA ®EHETOJIA 
N,N-J[MBPOM-5, 5’-.HMETHJIFHAAHTOHHOM B AWHXJIOPITAHE 


(II pedcmaezexo axademuxom B. H. Kondpamvecom 4 1X 1959) 


H. M. Omanyaab (1) o6paTu BHHMaHHe Ha OOJIbIyIO paclipocTpaHeHHOCTh ~ 
B IeMHbIX peaKIWMAX ABJCHHH MaKpOCKONMueCKOH CTaquHocTH. PeaJIbHbIM Wen- 
HOli Mpollecc, OCOGeHHO B CJIOMKHbIX XHMHMYCCKHX CHCTeMaX, MpeAcTaBsAeTCA He 
Kak IIpOcToe OCYIIeCTBJICHHe OLHOH H TO Ke MOCMeOBaTeJIbHOCTH 3JIEMeCHTapHbIX 
cTaqul OT Havalla peaKIMi JO NowHOrO H3pacXOMOBaHHA BellecTBa, a B Buse 
COMKHOH Peak C OTYETIMBbIMA H3MCHCHHAMH pexkuMa NO xopy ee. B HaH6o- 
Jee 1MOKa3aTeJIbHOH (popMe TaKOe H3MeCHCHHe pexXHMOB TIpoTeKaHHA WenHOH pe- 
aKILHH ObwIO OTMeYeHO B peaKIMAX OKHCIeHHA. OAHAKO HaM y]\aJlocb NMOKa3aTb 
CylleCTBOBaHHe MaKpOCKOMMYeCKOH cCTaMH WH B TakKOH WenHOM peakWWv, Kak 
OpoMupoBaHue deHeTONa, HHUUMMpOBaHHOe WHas0amuHoGeH3oui0m (JTAAB), rye 
B KayecTBe Opomupyrloulero areHTta npuMmeHssica N,N-gu6pom-5,5’-_uMerTHI- 
rugaHtTonH (JIBJIMI). 

B mpegpiytyuux padotax (7,*) Hamu ObIIO MOKa3aHO, YTO Mpollecc XJOpHpoBa- 
HHA deHeTosa B mpucyTcTBHH J[AAB pa3BuBaetca no WenmHOMy MeXaHH3My Cc 
yuacTHeM CBOOOJHBIX padKaJIOB, NIPH4eM B peaKILHH XJIOPHpOBaHHA MpHHAMaeT 
yuacTHe TOJIbKO OMHH aTOM xXJlOpa, OOpa3syx, MO-BHAMMOMy, MOHOXJIopaMuH-N- 
xopOeH3ouIcybpoHamuy. Uerkoe pa3siuuve B XapakTepe mpollecca xopupo- 
BaHHA (eHeTOJa, KoTOpOe HaMH HaOuOJaocb no pacxogoBaHuto N,N-yuxsop- 
OeHsoucyibpoHamuga Hu N-xs0pOeH30ucyibpoHamufa, HaMu OblwI0 OObACHeHO 
C TOUKH 3peHHA UX XJIOpUpylouleH aKkTHBHOcTH. IIpu npHMeHeHHU JIA STON pe- 
akumu BMecto N,N-fuxsop6ex3oucyabcdonamuga N,N-qn6pom-5,5’-qumeruu- 
PHJaHTOHHa OKa3aJlIOCb, UTO HECMOTPA Ha He3Ha4HTeJIbHOe pasMuHe B aKTHB- 
HOCTH aTOMOB OpoMa, HaXOJAULMxXcaA B NomOxKeHuM | U NOMO*KeHHU 3, HU B STOM 
cayyae HaOsloaeTcaA yYeTKOe NpOABJeHHe XapakTepa paCxXOMOBaHHA OHOrO HU 
Apyroro atomos Opoma. Ha puc. | npeyctaBeHa KMHeETHYeCKad KPHBas pac- 
XOJOBaHHA TaslOo“sMpyoulero areHtTa Wid WHHWHupoBaHHoH JTAAB peaxunu 
OpomupoBanua deHeTola N,N-nu6pom-5,5'-qumeTusruyaHTOHHOM corsiacHo 
CXeMe: 


(CHy)yC—NBr. PE ae 
> CO + BrC,H,0G.H 
pe + CeHs0C2H5 fe pp ary == otdgOCerts 
(CHa)p — NH (CHs)2 C — NH 


(®) + CgsH;OC,H; ==> CO ++ BrC,H,OC,H; 


| 
O-= C— NBr~ Carn 


Kak MO%KHO BUJleTb, KHHeTHYeCKad KPWBaa pacxofoBaHua raslonAupyroulero 
areHTa MpeAcTaBAeT APKO BbIPaxKeHHbIM JBYXCTaMMHIM Mpomecc. HauaBuian- | 
CA OTHOCHTeIbHO Obicrpad cTaqua OpomupoBaHua cbeHeToua, mocwe W3pacxo- . 
AOBaHHA OHOrO aTOMa OpoMa, CMeHAeTCA Ooee MeQICHHO craqueli peakiyn, 
COOTBETCTBYIOMleH OOPasyrOlleMyCa B Ipowecce GpomupoBanna MOHOOpoMaMHHy- 
N-6pom-5,5’-qumerusrugqantonny (BJLMI). 
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O6pasoBaHHe MOHOOpomMamuHa (BJIMI) u xapaxtep ero Opomupytoulero 
\4eHCTBUA TO OTHOLIeHHIO ero K (PeHeTOMY HaMH OKa3aH OTJeJIbHbIMH KHHeTH- 
geCKHMM OMbITaMH C 3aBeOMO M3BeCTHHIM mpenapatom BJLMI, nowyueHHbImM 
| HerlOcpeCTBeEHHBIM OPOMMpPOBaHWeM J\MMeTHTHaHTOWHa B OMMCaHHbIX B JIH- 
irepatype yculoBuax (*). 

Kuneruyeckne onbitet c BLM nposogusucb B Tex Ke YCJIOBHAX, UTO H WIA 
WIBILMI, u orsvuamiucb TeM, 4YTO B KayecTBe raslOMAMpyloulero areHTa BHOCH- 
J0Cb yBoeHHOe KouHuecTBO BJIMI, TrouHo cooTBeTcTBOBaBllee MO cOsepxka- 
HHO Opoma onbitam c JIBAMT. 

Kpome Toro, (beHeTOuI B KoMYecTBe 0,04 MOA BHOCHJICA B OMIT ABYMA TOp- 
[IMAMH — BTOpasd YacTb deHeTOsa B KomHYecTBe 0,02 Moa ROOAaBMANACb Mocwe 
3pacxOMOBaHHA OMHOTO aTOMa Opoma. 

MA 
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Puc. 1. Bpomuposanue denerona TBAIMI u BIIMI 8 guxsopstane. a— cbeneton 
— 0,04 mon., JIBOMYT 0,02 mon., JAAB 0,0003 mon., rugpoxunon 0,0004 mou.; 
6 — deueton 0,04 mon., BALMI 0,04 mon., JAAB 0,0003 mon., rugpoxunon 0,0004 mou. 


| B ycmoBuax 9TUX KMHETHUeCKHX ONBITOB yaBaJlOCb MOMHOCTbIO BOCHPOus- 
BOAUTb COCTOAHHE peaKILHOHHOM CMe€CH B OTHOLICHHH ee COCTaBa, KaK H B ONMbI- 
tax c JIBJIMI. Kak B nocaeqHuXx, Tak 4 B OnbITax c BJLMI kK Momenty peakiuH 
BTOpOro aToMa O6poMa B peaKWMOHHOM CMeCH HaXOfHJIMCb: rasOWAMpyemoe Be- 
mecTBo — cbeHeTO, MpoxyKT GpomupoBaHuA — Opomdenetou, ramouyqupyrourni 
arent — BJ[MI, uwHqyKTop u aHTHOKucIMTeIb. PesyibTaTbl yKka3aHHbIxX KH- 
HETHYCCKUX ONbITOB MpescTaBseHbI Ha pic. | (KHHETHYeCKaA KpuBaa 0603Ha- 
yeHa CBeTJIbIMA Kpy2kKkamu). HerpyqHo yOeXuTbca, YTO OHa NOMHOCTHIO coBMa- 
WaeT C KMHeTHYeCKOM KPMBOM, COOTBeTCTBY!OWeH MOHOOpoMamuHy, OOpasyio- 
memyca B onmbirax c JIBAMT. 

Takum o6pa3om, Opomupyromee ZeuctBaue JIBJIMI mpu peakmun ero c de- 
HeTOJIOM TIpOABIAeTCA B ABYX YeTKO BbIpaxKeHHbIX Makpoctayunx. IIpu stom 
oOpa3yrouluiica B Mmpollecce peakiHH OpomupoBanua BJ[MI serynaer B peak- 
ILH1O C (PeHETOJIOM JIMIMb MOCe MOUTH NOMHOFO H3pacxofOBaHuA MepBoro aTOMa 
6poma JIBJ[MI. PacxoyopaHve Kak NepBoro, Tak H BTOporoO aTOMOB Opoma 
JIBJIMY onucpipaeTcd MOHOMOJICKYJAPHbIM 3aKOHOM 


(AX) AX = (AX)y (2-4, 


rae AX — KonuyecTBO raJONAUpyroulero areHTa, H3pacXOJOBaHHOe K MOMEHTY 
Bpemenu t, a AX,.—TO Ke K KOHUY peaKUHH JIA KaxkJoro aToma Opoma. Pas- 
HocTb (AX)o. — AX o3HavaeT HaMMUHOe KOJIHYECTBO FrasoHnAMpyloulero areHTa B 
Ka?K bli MOM€HT BpeMeHH. 


Tlonyorapudmuyeckad avamopdosa xKuHeTHueckoh KpHBoH JBIIMI u 
BJIMI npegcrapiaet npsamyio iMHHIO. BrruncsleHHble M0 He KOHCTAHTbI CKOPO- | 


cTH peakumii papubl 6-107? mun uw 1,6-10°-? MuH™*, COOTBeETCTBeHHO. 

STO ABJIGEHHe MOXKHO OObACHHTb Ha OCHOBaHHH CJIeAyIOUIMX MpesznonoxKe- 
HHH. OuesuyHo, JIBJIMT u BJIMI 8 nponecce peakivu Noy BAMAHHeM HHLAYK- 
ropa pactiaaetca mo Ccxeme: 


ABUM = Br’ + BAMI 
BOMI = Br + MI’ 


Br - BAM” 
ge a Tee oy 


IIpeqnonoxum, uTo ky>k,. Tora KOHUeHTpalua OpoM-aToMa OyfeT 3aBHceTb 
oT KoHUeHTpanuH JIBJIMI, u guccounauua BJTMI 6yger nogapena. Orctoga 
cnenyerT, uTO AuccounvauuA BJIMI wa atomapHbli Opom uM pagwuKasl OyeT MUHH- 
MaJIbHOH, MOKa B pacTBope cymecTByeT JIBJIMI, B KouMuecTBe, AOCTaTOUHOM, 
yTOObI ClleaTb KOHWeHTpawnIo JIMI” HacToubKO MaJIOH, 4YTO STOT payuKa He 
6yeT y¥YaCTBOBaTb B Pa3sBUTHH WenHOK peak OpoMHpoBaHHA. SOTO npesno- 


JIOMKeHHE MOATBEP*KMaeTCA OMbITaMH Cc JOOaBKOW B peakIMOHHy!0 cMecb JIM. — 


B cayuae peakuuu Opomupospanua JIBJMI yoobasKxa JLMI topmosut cKopoctTb 
peakIHu OpoMHpoBaHHA, YTO, BEpOATHO, OObACHAeTCA Tem, UTO JIM] pearupyet 
c ABM c o6pa3opanvem BJIMI. Ilocue uspacxogopanua JIBJIMI Bananne 
JIMI ucuesaet u JIMT, kak noka3aM OMbITbI, He OKa3bIBaeT JeHCTBUA Ha XO 
peakuHH OpomupoBaHua BJIMI. 

Bauyy Toro 4TO HHAYKTOP M aHTHOKHCJMTeIb B YCOBMAX ONbITa Opomupy- 
roTcA JIBJIIMI, cbenero BHOcHJICA Nocule HcuepMbIBalollero UX fasONAUpoBa- 
HHA WM ONpeseeHHA HYyJIeBOH TOUKH Opomupyroulero areHTa. 


VMucTHTyT XHMHH MOJIMMepoB H MOHOMEepOB [locTynn10 
Axagzemun Hayk YCCP 29 VI 1959 


UWHMTHPOBAHHAA JIMTEPATYPA 


1H. M. OmMaunyo9b, Bompocs xummueckol KHHETHKH, KaTaIN3a H peakIMOHHaa cno- 
co6xnocts, M39. AH CCCP, 1955, crp. 117. 2 K. A. Kop ues, JIAH, 100, 1091 (1955). 
e Ke Anko p ue By SAH] 105; 720" 11955). 4"Oir Lero os @! Onan Mae siennin 
wut. no Chem. Abstr. 44, 1950, p. 4423. 
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HMonuange Akawemuu nayrk CCCP 
1960. Tom 131, Ne 4 


PHSHYECKAA XHMHA 


tO. H. MOJIMH, H. WH. UXEMJ3E, Aan. A. NETPOB, H. 9. BYBEH 
HW 4leH-KoppecnoHyent AH CCCP B. B. BOEBOJICKUM 


MCCJIEQOBAHME MPOWECCOB MEPEQAUM 9HEPHH 
MPH PAQMOJIM3E HEKOTOPbIX 3AMOPO)KEHHbIX YIPJIEBOAOPOAOB 
METOJOM 9. ff. P. 


PaspbiBy XHMMHYeCKOH CBA3H MpH pamMouuse OpraHwyecKHX coeMHeHHH B 
KOH]€HCHPOBaHHOH (pase MOxKeT MpeMWIeCTBOBaTb BHYTPHMOIeKYApHaA U 
M@XKMOJIeKYJIAPHaA Mepeqaya 9HEPruW Ha 3Ha4UTeJIbHbIe paccTOAHHA. Paccmo- 
TPeEHHIO 9TOFO BOMpOCa NOCBALLEHO OO/IbLOe UNCO HCCeOBaHHH, B KOTOPbIxX 
BbIBObI O Nepewaye SHEPrHH esawTCA KaK Ha OCHOBaHHH XHMMYECKOLO aHaslu3a 
KOHCYHBIX MPOAYKTOB (cM., HampuMep 


(‘)), Tak H Ha OCHOBaHuH (pu3snuec- Ta6auna 1 
KMX, HalpvMep, cnekTpocKkonnuec- 

Sar G, 
KHX H3MepeHHH (7). CyulecTBeHHO Coenunenve paniQd'en 


HOBbIe BOSMOXKHOCTH JIA UCCJIeETOBa- 
HUA TpoweccoB mepeyauw SHEPrHu 


OTKPbIBaeT MpHMeHeHHe MeTOa BIeK- iI, 1,4-uuuk- ES 
TPOHHOFO NapaMarHuTHOrO pe3s0HaH- JOPeKCHIA- oe BS eraatai te 4,9 
ca (9. 1. p.), KOTOpbI NosBoAeT 3a- pu Ga 
(uKCHPOBaTb NepBHYHbit AKT Pas- yy 4 4 Tage. Z==\ 
PpbIBa XHMMYeCKOM CBA3H HU OOpa3zoBa- HUsI-qoneKaH wan? ten ieee 
HHA pavKasla, He OCMOXKHeHHbIL Jom a , 
BTOPHYHbIMA XHMMYeCKHMH TIpoLec- Ne? 
caMu II. 1-Oennn- LS 
: a 4-uukiorex- S—7\ 

B HactosuleH paOote uccleqoBa- Eee A ee ae bas 0,46 
Jlacb Mepeylaua 9HeEprHH pH payNo- fn 
JIM3€ 3aMOPOKeCHHBIX COeCHHCHHK Cmecp I ull 0,73 
I—III, nepeuncnenHpix B TaOu. |. (424ieno 
j\ia McceqoBaHuA Mepewaun 2Hep- o6bemy) ne 
THM Obi HCHOb3OBaHbI Ba NyTH. ee ty 1,6 

. CHeKTPbI ae 
Bo-rlepBplx, _ HOCKOBKY p eae pee 0,48 
3. 0. p. MpocTreHuinx yrseBo,Opoy,oB— wie, 


6eH30ua (3), WHKOreKcaHa (*) H JH- 
Hefinbix mapadunos (47°), o6JIyYeHHbIX B 3aMOPOXxXeHHOM Bue, XOPOLIO u3y- 
YeHbI, HMCCTCA BOZ3MOXKHOCTH NO BUY CieKTpa 9. I. p. 3a:HKCHPOBaTb MecTO 
pa3pbIBa XMMHMYeCKOH CBA3H B CJIOXKHbIX MOeKyax I—III u Takum oOpasom 
MpocwequTb 3a Mepeqayel sHepruu. Bo-BTopbix, Nepefaya 9Hepru K apomaTH- 
YeCKOMY KOJIbILy JOJDKHa MpOABHTbCA B YMeHBUCHHH NOJIHOFO pakMallHOHHOrO 
BbIXOMa PawuKaJloB BBUAy TOrO, YTO apOMaTHYeCKHe KOWIbIa B CJIOMKHBIX MOJIe- 
KyJaX OKa3bIBaloT MpH paquosmM3e 3auluTHOe jelicrBue (7). ; 
Ucxoza u3 3THX cooOpaxKeHHi, MbI CHAJIM CMeKTPbI 9. Il. Pp. COeAMHeCHHH 
I—III, 6eH301a H wWHKsoreKcaHa, OOMYYeHHbIX ObICTPbIMH 9/1eKTPOHaMH 
(1,6 Mas), np —120°, u uccmeqOBasM KMHETHKY HaKOMJICHAA paduKaoB. Hapany 
C HHMBU Yas bHBIMH COeEAMHEHUAMH Oba HCCIeQOBaHa TaK?Ke CMeCb COCAMHCHHH 
I u Il. Usmepenua mposoguiucb Ha yCTaHOBKe, MOSBONAOUeH 3alMCbIBaTb 
CeKTPbI 9. 1. p. B Mpomecce OOyYeHUA ObicTpbIMH SeEKTPOHAaMH ( ie MeroguKa 
U3MepeHHii TospoOHoO onucaHa panee (°), CHHTe3 MU (PUSHKO-XHMMYeCKHE CBOUMCTBA 
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coequnenuii I—III onucanbi B padote (*°). BeH30u 4 WMkKsoreKcaH Obl XHMH- 
yecKH unHCcTHIe. CNeKTpbl 9. I. Pp. HCCJeOBaHHbIX coeqHHeHHH (B Be MepBbIx | 
IIPOHSBOLHBIX JIMHHM MOPMOMeHHA), CHATbIE Ha YacTOTe ~9400 Mri, noKa3aHbl | 
Ha pue. 1 u 2. } 

Cnextp coequHenus I cofep2kHT Te 2Ke JIMHHH M MMeeT TY 2Ke YETHOCTH, ITO | 
H CHeKTP OOMYYeHHOTO WMKJOreKCaHa, KOTOPbIM CO3AaeTCA UHKJIOPeKCHAbHDIM | 


pagukasiom C,H, (4). Takum o6pasom, mpH o6yyeHHH coequHeHHaA I cOpasy a 
lOTCA B 3HAUHTCAbHBIX KOJIMYeCTBaX PalUKaJbl WMKJIOFeKCHIbHOrO Tua. YXy- — 
WeHHe pa3pelleHHs CBePXTOHKOM CTPyKTYPbl CNeKTpa 9. TI. Pp. MPH Mepexoje © 
OT WuKloreKcaHa K CoeqHHeHHIO I MOxXHO OObACHHTH HaJIO%KCHMEM CIEKTPOB OT 
H30MePHBIX pauKasoB oOuleH popmMysbI RC. jo: OjHako culelyeT OTMETHTD, UTO 
B ciekTpe coequHeHua I umerorcaA AONONHH- 

T@JIbHbIe JIMHHH (OTMCYCHbI CTPeKaMH), Jle- 

Kalle 3a MpeseswaMu CheKTpa WMKJOreKCHb- a i 
HOrO pajuKaJla, KOTOpble, 10-BUAMMOMY, CuJle- 

yet mpunucaTb pauKaJlaM, OOpasytolluMca 

IpH pasppiwe C — H-caa3u B JIMHeHHOH We- 

mouke Moulekysibl 1. M3apectuo (47°), aro cmeKT- 

PHI 9. 1. p. paquKasiOB JIMHEHHIX YIIeBOOpo- 

HOB HMEIOT MpOTAXKeHHOCTS NopayKka 150—160 

apcr. TakuM o6pa30M, B Culyyae coeqHHeHHA 


Puc. |. Cnextpp 9. m. p. o6yueHHpix: Puc. 2. Cnextppi 9 6 e 
a — wnknorexcana, 6 — I (—120°) a — 6eu30Na, G TL @ Means 
emecu I'v II, 1 : 1 m0 o6bemy (—120°) 


I o6pa3yrorces paqukaJbI, COOTBETCTBYIOUHe paspEiBy C — H-cBa3H Kak B KOJIb- 
we, TaK H B JIMHeEMHOH WenouKe. 

CriekTpbl OO1y4YeHHBIX coennHeHH II u II] ogMHakoBbl u aHaorMuHt cne- 
KTpy OOJly4eHHOro OeHs0Na. STO O3HauaeT, YTO B CayUae coequHeHU II u III 
kak HW B Cilyyae OeH30Na (*), OOpasylorca pakuKasbl TOMbKO AZBYX THNOB a 
OWMH 3a CueT OTPbIBa aTOMa H or OeH3OuIbHOrO KONbIa H BTOPo — 3a cuer TIpH- 
CoeyMHeHHA aTOMa H xk OeH301bHOMy KOJbUy. OrcytcTBHe JOnONHUTeNBHOLI 
CBePXTOHKOM CTpyKTypbI B coeqMHeHMAX I] u II] m HeckoubKO xyqMee paspelte- 
HH€ KOMIIOHCHT OCHOBHOTO TPHMeTa MO CpaBHeEHHio C 6eH30JIOM OUeBYAHO CBa- 
3aHO C OTCYTCTBHeM BHYTpeHHero Bpailenua (*). BecbMa cymlecTBeHHO, ¥TO B 
CN€KTpaX HCCJe€OBaHHbIX COeMHEHHH OTCYTCTBYIOT JIMHHH, COOTBETCTBYIOULHE 
pasppiBy C — H-cpsset B uHelinol uenouxe (II nu III) u unKmorexcuabHoM 
Kosi (III). B cnyuae cmecu coequnenuit I u II cnexrp 9. m1. p. O1M30K K cnek- 
Tpy coequHenua II. HeckoubKo xymulee paspemenne cnekTpa cMecH H HasiMuHe 
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|KOMOMHHTCIbHBIX MJICEUHKOB (OTMEYCHEI CTPeIKaMH) MOXKHO OObACHUTL HaslorxKe- 
MeM HeOOJbUIOH MpHMecu cnekTpa coeqnHeHua I. Takum o6pa30m, mp obsy- 
HeHHM CMeCH paluKaJibl OOpasyloTcA MpeHMyllecTBeHHO Ha Moslekynax II. 
IlpopefeHHblli aHaM3 cneKTpoB MoKasbIBaeT, UTO B MOdeKysax II u III nep- 
BHUHBIM =pa3spbIB XMMMYeCKOH CBA3H OCYIIeCTBJIAeTCA TOMbKO B OCH30JIbHOM 
jKOJIbIe. CyleOBaTeIbHO SHEPruA, NOJyYeHHaA pa3JIMUHbIMA rpyunamM Moue- 
ya II u If] ycnesaer yo pasppipa xuMuyecKol CBA3H MepepacnpesesuTECA Hi 
FIepeHTH B OeH3O/bHOe KosbNO. B cstyyae cmecu coequHeHui I u I] Tako BHYT- 
/MMOJeKYJAPHOH Mepesaye SHEpruv conytTcTByeT Mepeqaya SHEPrHH OT MovIe- 
ky I k Momexystiam II. CyiouxHbIH XapakTep cneKTpa B cayyae coenuHeHua | 
He MOSBOIAeT YCTAHOBNTH, MMECETCA JIM HallpaBJeHHad BHYTPUMOJIeKYIApHaA Me- 
pelaua 9HeprHu. 
~18 
| Hauambupie yuact- 8/0 e7 
«KH KPMBbIX HaKorvie- 
iin pawukaJIoB mpey- 
TaBJICEHbI Ha puc. 3. 
B COeMHEHHAX, Coep- 
PKallUX  O€H3O0JIbHbIe 


fo bia, BIMIJIOTb JO 
Vl 


o3pt 100 Mpay He HaO- 
jolaeTcA OTKJIOHCHHA 
DT JIMHeHHOrTO 3aKOHA 
HakomvieHua. B coeqn- 
MeHuH I w WHKIOreK- 
ane JIMHEMHOCTb Ha- 
yllaeTcH yoxKe Ip 
o3sax 10—30 Mpaz. 
aj\MallHOHHbI€ ~ BBbIXO- 
WIbI payluKaJIOB Gp, Hali- 0 v7 0 0 7 700 Mpad 
JIeHHbIe W3 HavaJIbHbIX 

MHeHHbIX yuacTKOB Puc. 3. Kuneruka nakonenia paguKanop (—120°). 1 — J, 

PHBbIX HakoOnMeHHa, 2— Wuksorekcan, 3— cmecb Iu I1 1:1 (no o6bemy), 4— 
MIPHBeEJeHbI B Tabu. 1. TIT, 5 — II, 6 — Gensoa 

JleytyeT mperkye Bcero 
OTMETHTb, 4TOB coequHeHHAX I] u II], comepsamux GeH30/bHbIe KONbIa, BbIXOL 
PalukasOB Ha NOPALOK MeHbIle, 4eM B coeqnHeHHH I. Stor pesyaLTaT NosTBep- 
2K aeT CeJIaHHbIM Ha OCHOBE aHaJ3a CNeKTpa BbIBOJ, O Nepesaye 9HeEpruH B OexH- 
30JIbHOe KObILO. [Ipv oTCyTCTBUH TaKOM NepewqayH MH He3aBHCHMOM OOpa3s0BaHHH 
PalUKaJIOB Ha Pa3JIMYHBIX UACTAX MOJICKYVJIbI BBIXOAbI PaqHKaJIOB B Cuyuae coelH- 
Henui II uw II] gomxKubt Obiwiu Obl ObITb ONH3KUMH K BbIXONYy B Cslyyae CoequHe- 
Hua I, NOCKOMbKY 3ICKTPOHHAA OJIA HaCbILLeHHbIX rpynn B MosieKywtax II u ITI 
cocTaBsineT mpuMepHo 50 u 75% cooTBetcTBeHHO. Ilepeqaya SHeprHv B GeH30OsIb- 
HOe KOJIbILO MO3BOIAeT OOBACHHTbh MpaKTHYeCKH OJMHAKOBOe 3HAaYeHHe BbIXOZa 
payukaon Aa Mosexy II u III. Sueprusa, nowyuenHan STHMM MOJeKyaMy, 
MOJIHOCTbIO COCpeAOTOUMBaeTCA B OeCH3OJIbHOM KOVJIbUe M BbIXOA payukKaJoB on- 
PeJeIAeTCA JIHMIb YCTOMYMBOCTbIO KOJIbILa. 

Hu3koe 3HaueHve paWallHOHHOrO BbIxXOfla AIA cMecH coefuHenuH I u II 
ABIACTCA YOCTHTEJIbHbIM TOATBEPXeCHHeM BbIBOJa O Tlepefaye SHeprun oT | 
K II. Burxom payuKanoB MpH OTCYTCTBHM B3aMMOJelCTBHA KOMIMOHEHTOB CMecH 
WOuKeH Obl Obl CocTaBUTb 1G + yuGuS{2,5, YO SHAUHTebHO BILE Hal- 
MeHHOTO Ha ombiTe (yi; HM Y11— ICKTPpOHHBIe fom MoeKys I w II B cmecn). 
B To »Ke BpeMA CJeyeT OTMCTHTb, YTO PaRMaUHOHHbIH BbIXOA B CMeCH OKa- 
3aJICA HeCKOJIbKO OONbIUHM, YeM B Culyyae coesuHeHHaA II. Otor pesyszbrar, 
lak 2Ke Kak M xypulee paspelieHve cmeKTpa CMECH, yKa3bIBaeT, YTO He BCA 
Heprun, NONyYeHHaA MOeKysiamu I, ycneBaeT JO akTa pa3pbiBa XMMMUeCKO! 
‘BASH Mepelita K Momekysam IJ. Ecsm mpeqnonoxKuTb, 4TO yBemMueHHe Gp 
3 CMECH LeJIMKOM OOycsIOBseHO OOpas0BaHHeM PpafuKaIOB U3 MOJeKkya I, To 
JOXKHO WOKa3saTb, YTO OKONO 10% Mosexy I He ycmeBaloT Nepefatb cBoro 
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aHepruio. Bo3MoxKHO, YTO 3TO CBA3AHO C HefOCTaTOUHOH 3(pipeK THBHOCTbIO 


M@2KMOJeKYJAPHOH nepemayH aHepruu. He ucKMoyeHO, OHAKO, YTO 3aMOPO- — 


*KeHHaa cMecb I u II-HenocTaTOUHO OHOPOAHa, YTO TOKE MOKET saTpyf- 


HATb nlepewqauy SHeprMud K MosieKysam II. 
OTMeTHM, 4TO pakMalHOHHble BLIXOAL! pakuKaoB B coequHenuAX II u III 


HOUTH BTPOe MPeBbIlllalOT BbIXOA pasukaoB B OeH30Me. YMeCHbIMeHHe palMallH- 


q 


| 


OHHOM CTOMKOCTH MOseKYbl MPH BBCACHHH AJIKHJIbHOrO 3aMeCTHTE/IA B OCH3OJIb- — 
HOe KOJIbILO ABJIAeCTCAH XOPOWO M3BecTHbIM (bakTOM (1), OHaKO, 9TO YMCHb- — 


IMeCHve OObIUHO CBA3bIBAIOT C BOSMOXKHOCTbIO Pa3pbIBa CBA3CH B OOKOBbIX Iemoy- 


Kax. [lockombKy, Kak 3TO CllelyeT H3 aHaJIH3a CNeEKTPOB 9. TI. p., MPH payHvo- — 


au3e coequnennit II u III paguKasst o6pasyrorca BcJleqcTBHe paspbiBa C — H- 


CBA3CH TOJIbKO B OCH30JIbDHOM KOVIbLe, yYKa3aHHoe pa3JIW4uHe B BbIxXOWaxX Pa | 


KaJIOB MOXKHO IIPHMMcaTb YMeHbUICHHIO YCTOMYMBOCTH OeH3O0/IbHOrO KOJIbIa 
MIpH BBeeHHH B Hero 3aMeCTHTeA. 

B 3aki0ueHue aBTOpbI BbIpaxkatoT OmarogapHocTth T. K. Boponosow 3a 
NOMOLb MPH MpOBeseHHH OMbITOB UH MpH OOpaOoTKe pe3yJIbTaTOB M3MepeHHH. 


ViuctutyT XuMHUeCKOH KHHETHKH WM ToOpeHHa Tlocrynu10 
CuOupeKoro oTgenenua AKkagemuu HaykK CCCP 4 XI 1959 
UuctutyT xumMuuecKOH u3uKH, 
WUuctutyT reoloruu 4 paspa6oTKH roplouHX HCKOMAeMbIX 
Axagemun uayk CCCP 
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Jloxnann Arkanemun Hayk CCCP 
1960. Tom 131, Ne 1 


PHSHYECKAAH XHMHA 


HM. E. MAXAHMJIEHKO u axagemux Buxt. HW. CHHMLbIH 


HOBBIE JAHHDIE O BJIMAHHKW PAXHOAKTHBHOCTH TBEPJON 
®A3bIl HA FETEPOTEHHDIE MPOWECChI] H30TONHOFO OBMEHA 


| 


B npefbiyijem coodujenuu (*) aBTopbl MoKa3asu, TO CKOPOCTb H30TOMHOFO 
. x 
MeHa Cepbl IpH TemMuepatype 840° B cucreMe K2SOs— SOs cyulecTBeHHO 3a- 


x 
[CHT OT yeJIbHOM palMOakTHBHOCTH MpHMeHeHHOrO mpenapata KeSOs. B usy- 
HHOM HHTepBaJie akTHBHOCcTeH OT 0,02—0,03 yo 16,2 mCu/r maxcumMabHaa 
elleHb OOMeHa HaOvlOJaiacb MpH YebHOH aKTMBHOCTH cybiatTa Kalua, 
BHOH 2—2,3 mCu/r. 

B HacToaujee BpeMA UccleqOBaHHe pacnpocTpaHeHO Ha Mpenapathr KeSO« 
fe Oomee BbICOKOH yebHOH akTHBHOcTH (40 ~130 mCu/r). Hoppe Ranupie, 
MITBEPK Nad MpeWbilyWlMe Pe3yJIbTAaTbI, MOS8BOJIAIOT HECKOJIbKO pa3bACHUTb 
*XAHW3M HaOsltOfjaemoro ABsIeHHa. AnMapatTypa HW MeTOANKa MpOBeseHHA OMNBI- 
B OMIM aHaJIOrHuHb! OMMCaHHbIMB (1). Uacrb o6pa3ll0B FroTOBMJIach oOaBvle- 


leM HeOOJIbUIHX KOJIHYeCTB BbICOKOaKTHBHOTO Mo S*° NaeSO« B pacTBop XH- 
meckH uMcroro KeSOs. Panee O6blulo ycTaHOBJIeHO, YTO npHMecb NazSO4 


x 
BJIMACT Ha CKOPOCTb H30TOMHOTO OOMeHa cepbl B cucTeMe K2SOs— SOs. 
eS oe 
Spasubt KeSO4« c HaH6oulee BLICOKOH yebHOM PpaWMOaKTHBHOCTbIO MpHroToB- 


x = 
[1MCb MYTeM Helitpalu3aiun MeweHol HeSOs xumuyecku unctsim KOH. B 
61. 1 u Ha puc. | npHBeseHbI NOJyYeHHHIe pesyJIbTAaTHT. 


Ta6muya 1 


Visoromuniit o6MeH B cucteme KeSO4—SOg mpu 840° 


Ha6s0zaemaa 
yebH. aKTHBH. 
B HMM/MHH-T 


CreneHb o6meHa 
(cpeqHAA) B% 


BpemenHaa 
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Na,SO, B % 
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x 
CxopocTb u3oTonHoro oO6MeHa mp yAebHOH panuoakTuBHocTtu KeSOs no- 
nka 0,02—0,03 mCu/r aBsneTcA MpakTMuecKH NOcTOAHHOH. Ona HaunHaet 
3bIaTbCA, KOFa AKTHBHOCTb MpenapaTa MepexoguT yposenb 0,05 mCu/r 


Banas Ne 7 429 


x vs 
vi JOCTHraeT MaKCHMYMa TIpH yJesbHO akTuBHOcTH KeSOs nopsaka 2—2,5 eI 
(creneHb OO6MeHa oKoo 66% 3a 10 muH.). JlambHelimiee NOBpIeHHe 
yenbHOM aKTHBHOCTH cysbbata Kalua OT 3 mCu/r yo 35 MCu/r npHBoguT K T0- 
HIDKeHUIO cTeneHH OOMeHa Jo 25%. Ilpu ynenbuo axtuBHocTtH KeSOs, paBHOw, 
61 mCu/r, creneHb O6MeHa Ha4UHHaeT BHOBb BO3PacTaThb HM AIA Mpenapata C yAeJb, 
Holt akTHBHOcTHIO 131 mCu/r ona cocraBasxet 85% 3a 10 Mun. Moxxo npeano- 
JIOXKUTb, YTO YBeMUeHve cTeMeHH H8OTONHOrO COMeHa 
JWI TpelapaToB C YeNbHOH AKTHBHOCTbIO OT COTBIX 


SS 


xe fone fo 2—3 mCu/r cBa3aHO C BO3HHKHOBeCHHEN 
a ‘ NOMOMKUTCILHLIX 3apANOB Ha MOBepXHOCTH TBepAO Pash 
Sd 3a cueT HempeppBHoro usyseHua B-yacTu. Ilo-Bu- 
Ne JIMMOMY, HW30TONHbI OOMeH cepbl HeT MyTeM B3aHMO- 
Sag nelicrsua SOs c wonamMu SO; Ha MOBepXHOCTH CYJIb- 
S 0 : (bata Kauai UM OOpa3s0BaHHA B KayecTBe IpOMeKyTOU: 
8 27 HOPO COeHHEHUA HOHOB S207 . YcuoBuA QA UX OOpaszoBa: 
ey HHA OyAyT Oouee OAarONPHATHbI NpPH HaIMYHH NOBEI 
i m/e WeHHOTO YHCa MOJOXKUTeIbHO 3apsA2KeHHbIX AKTHBHBIX 
41 10 0 Wi veyrpos. Tlonu%KeHve cTeleHH usOTOMHOrO OOMeHa AMS 
Yoenon a9 QKMUBHOLITD 


mpenapatso c yeuIbHOH akTMBHOCTbIO OT 3 0 35 M Cu/r, 
kas: Rae ene BOSMOXKHO, 3aBHCHT OT YaCcTHYHOH HeliTpalusallMy 
oOMena or yaenbuoi MOJOXKUTeIbHBIX SAaPANOB AKTHBHBIX M[eHTPOB OOHJbHC 
W3J1yuaeMbIMH 3JIeKTpoHamu. Bo BcAKOM cJlydae M3Me- 
peHve SHepruu akTHMBallMuM (cM. Jamee) nolTBepxKlael 
MpeANoO*KeHve O PasHbIX MeXaHH3MaX peakUHH H30- 


x 
akTuBHOcTH K»ySO, 


x 
TOMHOFO OOMeHa B 3aBHCHMOCTH OT yJesbHOM aKTHBHOCTH MpemapaToB K2SOs. 
Peskoe BOspacTaHne cTeneHH OOMeHa IPH YBeHYeHHN yeNbHOM AaKTHBHOCTH 


x 
Ke2SOs cppiitie 35 MCu/r, BeposTHO, UMeeT y2Ke Apyrol MexaHH3M M10 CpaBHeHHIO 
c lepBOM BeTBbIO KpuBO puc. 1. 3ecb, HyXHO MOJaraTb, pelllalOllyiO pOwJIb Ha- 
UMHAIOT HIPaTb YMCTO palMallMOHHble ABJICHHA, COCTOAUHe B YCHJIGHHOM aKTH- 
BHpOBaHHH HOHOB SO; MM OTAeNbHBIX aTOMOB KPHCTasMYeCKO pelleTKH, 
a Take MOoJeky SOs nog sHepreTHuecKHM JelcTBHeM u3JIy¥aeMpIx B-yacTUIl. 
B culekytoujem coobmjenun (?), re OMMcEIBaeTcA JelicTBHe BHeLIHero SNEKTPOH 


x 
HOrO OOJIYYeHHA Ha Y3OTONHEIH OOMeH B CHcTemMe K2SOs— SOs, 6yeT N0Ka3aHo, | 
4TO Kak Ppa3 B STOH OOsacTH, Mp Jose 3-10" 5B, uro cooTBeTcTBYyeT paqHOoaKTUB; 


Ta6nauna 2 | 


A x 
KoucrTaHTbl CKopoctef peakiHH H30TOMHOrO O6meHa Mexmy NazSO, 
PasMMUHOK yewbHOH aKTHBHOCTH UM Tra3006pa3HbEIM SOs 


Ne mpema- A6c, oe Kouctanta feat 
pata akTHBH. | T-pa B °C ERS: cKopoctn, Hos In (&-402) aes 
NaSO, B MCU/r oOmMeHa B % k-102 T B KKaJl/MOJIb 
Se ee ee ee ee 

{ 4,7-40-2 700 44,7 4,590 40,27 0, 4637 24+2 
750 24.9 2) 864 9.77 1,054 
800 38)4 4,894 9,32 4,587 
840 49,2 6,772 8,98 4,914 

2 4,02 700 25,8 2,984 10,27 4, 0824 2342 
750 46,8 6,212 9,77 4, 8254 i 
800 64,7 40,44 9,32 2.3424 
840 73,4 13,13 8,98 25754 

3 40,7 700 24,3 2,784 40,27 4,0300 19-42 
740 36,0 4 46h 9,90 44960 ae 
800 56,0 8240 9,32 21050 
840 69,3 44,810 8,98 2, 4469 

4 24,5 700 20,4 2,282 40,27 0, 8252 18 
740 26,9 3,134 9°90 4/4400 a 
790 34,7 4,263 9,44 4,454 
830 56,9 8, 418 9,07 23125 


130 


My cyulbtpary KaJIHA C YeJIbHOH aKTHBHOCTbIO 32 MCu/r, HaunMHaeT 3aMeuaTb- 
ACUCTBHE YCKOPeHHbIX SIEKTPOHOB Ha H3y4aeMpIli Mpouecc. 
Hekoroppie (bakTopbl, BJIMAIONIMe Ha CKOPOCTh H3OTOMHOFO OOMeHa B CHCTeMe 


2501— SOs, Obwin nosBepruyTst Gomee noLpobHomy usyyeHuio. MoxHO GpWIO 
MaTb, TO MplucyTcTBHe B Mpenapate KeSOs xsop-HOHOB, NMOABJIAIOUIUXCA B 
x 
ollecce pacniaya S**, yckopaer mpolecc OGmena B cucreme KeSOs— SOs. Ja 
Int 104 
Ag 
| x 
yu 
“S&S 
| f S 
45 
0 ile, (LSE ny 
in 2 egy J Gu D102 7 megan 
7/0 MUM. 
Puc. 2. SaBucHMOCTb KOHCTAHTbI CKO- 100 
pocTH peaKUHH Ms0TOMHOTO § o6meHa Puc. 3. Sapucumoctb In 7994p (OT 
x 
B cucteme Na:SO,—SO 3 or o6paruHoti BpeMeHH NpH peakWHH HSOTONHOTO oOmMeHa 
TeMNepaTypbI mex Ty NagSOq u SOg 


pene STOFO MpeANOORKeHHA ObiIH MpOBeeHb OMBITLI C MpelapaTOM CyJIb- 
aTa KaJlMA, YJleJlbHad aKTHBHOCTb KOTOpOrO Opbia mpumMepHo 0,06 mCu/r, 
cofepwaHue B Hem KCl 0,12%. CreneHb u30TonHOoro o6MeHa cocTaBHula 
1,6% u, TakuM O6pa30M, OKa3a/lacb MpakTMvecKH OAMHAKOBOii c MpenapaToM 
3 O0aBOK. s 

IIpu usyyeHuu mpotecca w30TomHorO oO6MeHa B cucTreme KeSOs— SOs 
ac HHTepecOBaJlO, H3MeHAeTCA JIM BeIMYMHA SHEP aKTMBaHH peakIHH OO- 
‘eHa IPH yBeHYeHHN COJepxKaHHA paMOaKTMBHOTO H30- 
ive B HccleqyeMoM cybiate. OT mpumMeHenua KeSO« B 
OM CJlydae MpPHLWIVIOCh OTKa3aTbCA, MOCKOJIbKy TeMMepa- 
pa, Ip KOTOPpOH Mora Obl H3y4aTbCA KHMHETHKa IIpPO- 
cca, mpeBpiiiata 1000°, uro Moro moBseyb 3a Cobo! Tep- 
mueckylo uccolMalHio coun. HeoOxoqumMpie H3MepeHHa 
MHETHKH H30TONHOFO OOMeHa ObWIM MpoOsedaHbl WIA CHC- 


x 
empl NazSOs— SOs c pa3IH4HbIMH 0 BeJIHuMHeE pakMoak- Puc. 4. Usmenenne 
UBHOCTH MpeNapatTaMu cysbcata HaTpua. PesyJbTaTbl W3- CKopocTH usoTOMHO- 
lepeHHit MpelcTaBJeHbI B TAO. 2 uM Ha pue. 2. 12 oOmena B cHcTeme 
_ Sweprua akTuBalluu onpefedasacb no dopmyse Appe- NapSOq — SO3 
uyca K = K,e~f/R?. Konctauta cKOpocTH peakiHu 


100 
accuMTBIBalach 10 (opmyse In=>5—y = kt, rae W-—crteneHb o6meua, 


—BpemMaA mpoBeyeHua onpirop 10 muy. BosmMoxHOCTb MpHMeHeHuA STOTO 
PaBHeHUA OMmpedetaercA JMHeEMHOM 3aBMCMMOCTbIO JIeBOrO wleHa paBeH- 
rBa oT BpemMeHH (puc. 3). V3 mpefcraBuieHHbiIxX aHHbIX BHHO, UYTO 


x 
€X@HV3M peak u30TOMHOrO OOMeHa Mexyty NazSOs u SOs u3sMenseTca pu 
epexojle OT mpenaparos c y/ebHolt akTHBHocTb1O 0,02 u | MCu/r xk 11 4 25 MCu/r. 


iS 
Ss 


8 


S 


S 


° 


Uoupotintmenenu obmeng 


S 


PUP VE ALE 
MH. 


x 
ABHCHMOCTb CKOPOCTH H30TOMHOrO OOMeHa B CHCTeMe NazSOs— SOs of yyeub- 


x 
oli akruBHocru NazSOs umeeT TOT 2Ke XapakTep, UTO H B cucTemMe K2SOs— SOs. 
yibaTbl HATPUA HW Kava O3KH M0 cBOe Mpupore. Bce sTo nosBossAer esaTb 


x 
HaJIOTHUHbIe BEIBOAbI [If MeXaHHu3Ma OOMeHa B cucTemMe KeSOs—SOs. 
Tlponecc u30TOMHOrO OOMeHa cepbl B H8y4eHHOM HaMM CHCTeMe YeTKO pa3ze- 
AeTCA Ha [Be (pasbl:B TeYeHHe KOPOTKOFO NpoMexkyTKa BpeMeHH, NOpAdKa 5 MuH., 
9* 134 


CKOpocTh OOMeHa ABJAeTCH OUeHb 3HAYHTebHOH — OOMeH JOcTHuraeT aa 
Ui ObICTPO YMeHbiuaeTca. Secb, OYCBHAHO, OOMeH MIPOHCXOUT B TOHKOM MOBepX- 
HOCTHOM coe K2SOs. SaTemM cKOpocTb OOMeHa 3a KaxkJple nocemyroulue 5 MMH. 
COXpaHaeT MOUTH MOcTOAHHOe 3HaveHHe 10%— MeHblllee, YeM3a NepBBIe 5 MHH. 
(puc. 4). B 9Tom cay4ae CKOpOcTb Mpollecca, OYeBHAHO, JIMMHTMpyeTca Tuddy-- 
3Heli HOHOB SO; B TBepAol dase. 
Bail W3y4eH TakxKe H30TOMHbIH OOMeH MexKAY pakvOakTHBHBIM CePHbIM aH-— 
THIpHAOM WM CTaOWIbHbIM cysbcbaTOM ,KaMA (TaO. 3). HaieHo, uTo Nocie- 
5 MMH. MWpomyckaHua cepHoro aHrH- 

Ta6auua 3 pula MocTuraerca NOCTOAHHAA BeIMYHHA 

x pauoakTHBHOCTH cyJIbdaTa  KaJivA. 

Yiszoronupii o6men B cucteme K2SOs—SOs Bo3yuKHOBeHHe OTHOCHTE/bHO BbICOKOM 


5 ee Se 


mpu 840°. A : 
Hapecxa K,SO, ~ 0,28 r; ucxomuas KOHI[eHTpalluH =aTOMOB S*®° Ha moBepxX 
aKTHBHOCTh SOg 6,2 mCu/r HOCTH TBepOH  COJIM, HeCOMHeHHO, 
ABIACTCH IIPHYMHOH YMeHbIMeHHA CKO-— 
Brews | Konuue- Vita loran pocTu O6MeHa. OueBuqHo, AubpysuAa B 
aan x K,SO, nocae onuira -TBepyIO COb COBepliaeTcA 3HauH- |, 
Hua SO, | CTBO SOs B MCU/r (cpeqH. U3 
B MUN. Br 4 onbiTos) TeJIbHO MeJIeHHee, YeM HaOwloJaeTca 


BbIXOL aTOMoB S*° v3 TBepqOH asp B }, 
ragoo6pasHy!0 pH oOMeHe Me4YeHOrO 


5 0,2881 0,28 e 
iv Dee ee Vee KeSOs c HeakTUBHBIM SOs. FF 
20 1/1524 027 Kak uspectHo, SOs mpu Temmepatype | 


Bpilue 400° HauMHaeT JHCCOWMMPOBATb C 


x 
o6pa30BaHHem SOs. Ilostomy6pisI H3y4eH H3OTOMHBIH OOMeH B cucTemMeK2SO4—SOsz © 
C yebHOH akTHBHOCTbIO K2SOs, paBHow 5,9-10°2 mCu/r, npu pa3sHbix TeM- 
mepatypax. OcyieHuplt Hay CaCle u Kony. HeSOs cepHuctpili ra3 nocTyna co 
ckopoctbio 13 «1/4 B  peakKIMOHHy!0 KBaplleBylo TpyOKy HM Mpoxoyus Hal § 
JIOMOUKOH C MeYeHbIM cyJbcaTOM Kawua. Jlanee usMepauiacb ocTaBliaaca | 


x 
AKTMBHOCTb KeSOs  BEIMHCIAIaCb CTeMe€Hb M3OTOMHOFO O6MeHa. 


Ta6bununa 4 


x 
Vs3yyenne u30TonHoro oOMeHa cepbl B Cucreme K,SO,— SOz 
IIpH pa3JIM4HbIX TeMnepaTypax. KomuyectBo SO, 0,6 r 


" AxTHBHOCTB K,SO, nocse 
anos Hapecka feta 180; Wcxogu. : eel CremeHb 
7 Sour Nocae onpita | @KTHBHOCTb 0 
KaSO, Br B% B HUMIl/MHH beget ees of oreaeson: oOmeHa B % 
HOW 
600 0,3732 —0,1 1784-108 4805-108 100.9 j 
0,3374 +0,4 1614-108 1665-108 103,0 | 
0,3479 —0,2 1663-10 1640-103 101,0 
0,3477 —0,4 1663-408 1648-103 99,4 ) 
700 0,3295 —0,4 4577-108 4483-108 94,0 ) 
0,2900 —0,2 1388-108 1307-108 94,2 eal i 
0,3074 —0,1 4471-108 4422-108 93,3 6,8 6,8 | 
0,2732 —0,41 4308-108 1237-108 94,6 73) j 
840 0,3147 _ 4582-108 1393-108 88,0 1 
0,3373 —0,1 1696-103 4527-108 90,0 fat 13,6 
0,3532 —0,1 1776-108 4570-410? 88,4 14,2 


YcraHOBJIeHO, YTO OOMeH cepbi uMeeT Mecto mpH 700° u spite. CKopocrn ’ 
u30ToNHOrO o6MeHa mpu 840° B cucremax KzSOs— SOs u KsSOs —SOz 
MpakTHyecKH He OTJMYAIOTCA pyr OT Apyra. 

Unctutyt dusuueckoh xumun Tloctynuao 

Akajemuyu nayxK CCCP 10 XII 1959 
WUHMTHPOBAHHAS JIATEPATYPA 


1 Buxt. HW. Cnuusiu, VW. E. Muxafinenxo JIAH, 121, 319 (1958 2 BukT 
M.Cnuunn, WU. E.Muxafineuxo 4 ap., JAH, isianmerdecn: 
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Aoknagn Akanemun nayx CCCP 
1960. Tom 131, N 1 


PHSHYECKAA XHMHA 


AJ A. CYTATHHA 


K BONPOCY O MEXAHH3ME BKJIIOUEHHA CEPbI 
B FAJIBBAHHYUECKUHE OCAJKH 


(I]peccmassexo axacenuxom A. H. @pymxuneim 10 XI 1959) 


B sutepatype, NOCBALeHHOM BIACHeHHIO MeXaHN3sMa JelicTBuaA MOBepXHOCT- 
HO-aKTHBHBIX BelUleCTB Ha MpoOllecc SJIeKTPOKPHCTaIM3anHu MeTa0B (1), B 
HaCTHOCTH BbIACHEHHIO POJIM ClelHaJIbHbIX JOOaBOK B OOpasoBaHuN OueCTALIUX 
popu (?), UIMpoKoe pacnpocTpaHeHve Mosyualor mpescTaBJeHHA, CBASBI- 
Baloulve STO JeHCTBMe C (PUSHYeCKOH aJcopOuHeli BBOAUMBIX WIM OOpasylOULUXcA 
jy KaTOJa BellecTB. C sTOH TOUKH 3PCHHA KOJIMYECTBO BKJIOUAIOLUXCA B OCaOK 
IOBePXHOCTHO-aKTHBHbIX BeUleCTB, C JeHCTBH€M KOTOPBIX CBA3bIBaIOT IIpaKTH- 
es, BaXKHbIe€ CBOHCTBA OCaKOB, JOJKHO OMPeAeIATbCA aCOPOMUMOHHOM cno- 
MOOHOCTHIO STHX BEIeCTB WIM MpOAYKTOB UX BIeKTPOXMMMYeCKOrO MpeBpalleHuA 
, 3apAJIOM MOBeEPXHOCTH JJIeKTpORa. 

IIpeqcTaBjeHHua 06 afcopOuuu MOBepXHOCTHO-aKTHBHbIX BeuleCTB Ha HUKese 
a3BUBaJIHCb B page pa6or (°). Hexoropbie aBTOpbI MbITAIHCb CBA3aATb acopoOu- 
YeMOCTb 3THX BeIeCTB, B TOM UMCJIe H BeIeCTB, COJepxKallUx cepy, CO cTpoe- 
HeM HX MOJI€KYJI H, B YaCTHOCTH, HaJIMYHeM B HUX Map CBOOOJHBIX 3JIEKTPOHOB 
4). Hapsany c 3THM B WHTepaType, OcOG6eHHO B MOCJeqHHe FOjbI, NOABAIOTCA 
7Ka3aHHA Ha TO, 4TO aXCOpOMUA MOXeT COMPOBORMAaTbCA HeOOpaTHMBIM pacna- 
{OM mosiekys (°). BkmroueHve CepbI B TraJIbBaHHuecKHe OCaKH H3 BBOJMMBIX B 
(ae OpraHWyecKHX COeIHHEHHM pA aBTopoB (°) OObACHAIOT OOpa30BaHHeM 
KOJIO KaTOJa CyJbpusOB MeTaI0B. TakuM o0pa30M, BOMpoc 0 MexaHH3Me 
polleccoB, MpHBOAAMHX K BKJIOUCHHIO IPHMeceH B OCaKM MeTAaJIJIOB, OcTaeTCH 
[ CHX MOp JHCKYCCHOHHBIM. 

PesyJIbTaTbI HCCIEOBaHHA, MOJIYYeHHDIE HAMM pH H3YYeHHH BJIMAHHA 
OBE€PXHOCTHO-aKTUBHbIX BeULeCTB, COJep2xKalluX Cepy, Ha CTpoenue H CBOMCTBAa 
JICKTPOJHTHYECKUX OCANKOB HHKeA, KOOaJIbTa, WHHKa HU Me MpMBOMAT K 
AKJIIOUCHHIO, YTO KOJIMYCCTBO BKJIKOUAeMBIX B OCaAXKH MpHMeceH H MeXaHH3M 
X BKJIOUCHHA Pe3KO 3aBHCHT OT MpHpOsbl MeTaJa. 

TIpopeqenupie HaMH MCCIeAOBaHHA OCaNKOB, BO3HHKaIOWAX B MpucyTCTBHu 
JOBCPXHOCTHO-aKTHBHbIX BeUeCTB, MOKa3aJIM, YTO KOJIMYECTBO MH (opMa, B KO- 
Opol MpuMecH, B YaCTHOCTH Cepa, BKJIOUAIOTCA B OCAKH, B OCHOBHOM, 3aBHCAT 
T MpHpobl XAMUYECKUX CHI, MCHCTBYIOWIUX MeXKAY NOBEPXHOCTbIO CBeKeocaxk- 
eHHOFO MeTaJluIa H MoJIeKYJIaMu (HJIM HOHAMH) MOBEPXHOCTHO-aKTHBHOrO Belle- 
TRA, HaXOJAIMMHCA B HeMmocpeAcTBeHHOM OmMsocTH K KaToRy. IIpu conocra- 
SICH KOJIMYCCTB Cepbl, CoMepxKallluxca B OCaNKaX HUKE/A MW WHHKAa, OOpamaeT 
Ha CeOA BHMMAHHe TOT (pakT, UTO 9TH KOJMUYECTBA Pe3KO PasIM4IHbI AA OOonxX 
feTaJIOB. Tak, HalpuMep, H3MeHeHHe KOHIeHTpaluH THOMOUEBHHEI B HUKENe- 
oM 2ulekTposute oT 0,1 no 0,4 r/a (pH 2,5, D, 1,3 a/qm?) mpuBoguT K yse- 
IM4eHHIO ColepxKaHHa cepbl B ocatke c 0,8 Ao 5,26%, B To BpeMA Kak TIpH H3- 
ACHCHHM KOHUCHTPaluH THOMOYEBHHEI B WMHKOBOM 9VIe€KTpomHTe oT 0,2 Zo 
r/n (pH 4, Dz 1 a/ym?) KommuectBo Cepbl B OCadKaxX M3MeHAOCb C 0,12 Jo 
37%. 

B ta6a. 1 mpencraBJieHbl pe3syibTaTbI onpeseteHua oOulero coxepxannA 
e€pbl B OCa{KaX HUKE/A M WMHKA, MOJIyYYeHHbIX COOTBETCTBCHHO M3 SJIEKTPOMMTOB, 
omep»xauyux: a) 160 r/n NiSOg:7H20, 30 r/a HsBOs, 10 r/a NaCl u 6) 250 r/n 
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7. 

ZnSO,-7H,O, B koTopble BBOJHJIHCb MOBCPXHOCTHO-akTHBHBIC BeLLeCTBAa, TaKHe 
Kak THOMOUeBHHa, aJlIMITHoMoveBHHa, P-cyIbpoHapTasMHoBad KHCHOTAa, THO-. 
yKCyCHad KHCJOTa H Jp. | 
V3 aHHbIx, MpeycTaBJIeHHbIX B Ta6J. 1, BHAHO, YTO B CAyYae HUKCIA Ha0- 
muoyaeTca Ooulee peskasd, MO CpaBHeHHIO C WHHKOM, 3aBHCHMOCTb KONMYECTBA 
BKJOUCHHI OT MpPHpOfbI MOBepXHOCTHO-aKTHBHOTO KOMIMOHEHTa pacTBOpa HU 
yclloBuit sekrpomusa. pencraBiasio HHTepec BbIACHHTb MPHYHHbI STHX ABJIC- 
HHH HU peWIMTb BOMpoc O MpHpoOse BKJIIOUAeMBIX B OCANKM YaCTHI, COMepAallUx 
cepy, Ha lIpumMepe TaKHX MeTAaJJIOB, KaK HHKeJIb H WMHK, Ppe3kHe pasiHyHA B 
XapakTepe KPHCTaJIJIM3alHu KOTOPBIX HaOMOaloTca Wake B MIpHCyTCTBHu 10>" 
Bep XHOCTHO-aKTHBHBIX BeLILeCTB. 


Ta6numa 1 
KomnuectTso cepbl B SJCKTPONHTHYeCKUX OCaKaX HHKeIA W UMHKa, 
NOMYYeHHBIX B MIPHCyTCTBHH NOBepXHOCTHO-aKTHBHEIX BeLLeCTB 


a  ———— 


KonteH- O6mree co- 


HaumenopaHue Tpawua pH 9nex- gg. ep» aHue 
? o6aBKH TpONHTa » cepbl, 
BeuleCTBa A ae , a/7M2 Bec & 


B ocagwkKax HHKGAA 
TuomoueBnHa 0,2 0,0 0,65 PANO) 
TuomoueBuna 0,2 5,9 1,0 4,24 
A JMJITHOMO4eBHHA (One Dn AO) OF 73 
B-cymbpouadran- 
HOBaA KHCMOTa ib x0) Sint 0,6 0,084 
TuoykcycHaa KHC- 
mloTa 0,1 3,6 1,0 0,26 
B ocawqkax WHHKA 
TuomouepnHa Be) 4,7 0,6 0,27 
TuomoueBHHa 3,0 4,7 1,4 ORAS 
AH ITHOMOUeBHHA BA0) 3,8 1,0 0,049 
C 9TOK WeJIbIO TOMHUMO oéuyero KOJIHMYeECTBa CePbI B OCAAKaX HHUKeJIA WH WHHKa 


ompezeiasoch cowepxKaHve yruiepoqa. AHamu3 ocaKOB HUKeA NOKasaJl, 4TO 
cojepxkaHue yrulepoya * B HHX 3HAUHTeIbHO MeHbIe TOFO KOJHMYeCTBa, KOTOPOe, 
NOJMKHO ObVIO Obl HAXOMHTCA B OCaKe COrmacHO JaHHbIM OOulero cosepxKaHuA. 
Cepbl, CCIM MpeAnOsaraTb, YTO MOJICKYJIbI MOBEPXHOCTHO-aKTHBHOFO BelLeCTBa 
a6copOHpoBaJIHCb B HEM3MeHHOM Buse. Tak, CCIM KOJIM4eCTBEHHOe COOTHOMICHHE 
cepbl K yrulepoOy B MOJIeKyJIaX THOMOYeEBHHEI PaBHO 2,66, TO COOTHOMIeHHE HX, 
HalieHHoe B pe3yJIbTaTe aHaJIM3a OCaKOB HHKeJIA, JOCTHTaIO B HeKOTOPBIX 
onpirax 12,6. 

PesyJIbTaTbl IpOBeJeCHHBIX HCCIENMOBaHHH yKa3bIBalOT Ha TO, 4TO B culyyae 
HUKeIA WM KOOaIbTa MPOMCXOAMT, B OCHOBHOM, He (busnyuecKkaa alcopOlua MO- 
JI€EKYJI MOBePpXHOCTHO-aKTHBHOrO BellleCTBa B H€EH3MCHHOM Ble, a XHMMYeCKaA 
COpOMMA C PaSPbIBOM HEKOTOPHIX CBHA3eli B ero MoseKysax. STO npesnoox*KeHve 
OblIO MpoBepeHO AByMA nyTaAMH. Anamus Ha cozepxKaHue cepbl B Oocay{kax HH- 
Ke, CBASAHHOM B Bue CyIb(pusa, MPOBOAWICA NO MeTOLy onpesenteHua KOUIH- 
yecTBa CepoBOJOposa, BbIAeIMeMOrO B Mpolecce pacTBOPeHHA OCAaMKOB B pa3- 
OaBJIeEHHOH COAHOM KUCOTe. 

Ja NOATBepxKeHHA Toro, uTo H,S, Berlensroululica IPH Bo3qeicTBHH HCl, 
ABIIACTCA MPOAYKTOM Pa3JIOXKeHHA CYJIbC(MAOB, BKJIOUCHHBIX B OCAJKU, a He. 
BOSHHKaeT Kak Pe3YJIbTaT KaTaIMTM4eCKOFO JeHCTBUA HUKeIA (B NpUCyTCTBAM 


BBIeIA€CMOrO IPH PacTBOPeHHH BoOposa) Ha Mmpowecc pasnoxKeHuA oOaBok 


} 
\ 


) 
) 
{ 


* Yruepox B OCakaX HUKeIA HU WHHKa onpemensetca B. C. Ceqonoli meroqom cxKHUTaHHA 
MOPOWKa OCaXKOB B TOKe KuCcMOpoga. Tlombsyemca cyyaeM BbIPaSHTb elt OnaroqapHocTh 3a 
OKa3aHHy1O MOMOMb B paoorTe. ) 
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 YaCTHOCTH THOMOYEBHHI) ObWIH MpOBeMCHbI CMeIMaMbHBIe OMBITHI MO BBIe- 
HMO 3 MeTaJIa CybpuAOB MyTeM aHomHOrO pacrBopenusa. Tocnenuee mpo- 
AMJIOCb B HeliTpaJIbHbIX PaCTBOpaX COJlel XJOPHcTOrO HaTpuA HM XJOpHcTOrO 
ukelA. UToOb! U36exKaTb NOABJIEHHA B MOpomIKe cysbpusa WaMa MeTaswiu- 
CKOrO HHKeJIA, OCaKH, NOBepraeMble aHOAHOMY pacTBOpeHHIO, ykKpensa- 
ie Ha Maruute. OcraBlluiica noce pacTBopeHus NopomwioK cymbpuya yepHo- 
WBeTa NOLBepraJicA XHMHYeCKOMY MH PeHTTeHOBCKOMY aHaJiv3aM. 

| Xumuueckuli aHaM3 MOJYYeHHEIX NOPOMKOB MOKa3a, uTO COOTHOIIeHHe 
(@KTY KOJIMYECTBOM CePbI H HHKeJIA B HUX Me€HAeCTCA B 3ABHCHMOCTH OT O6tLero 
lOJep2kaHUA CepbI B OCaKaXx HUKewIA. OTHOMIeHHe CepbI K HUKEJIIO B MOJYYCHHBIX 
IE hihsnak He OTBeYaJIO CTEXHOMETPHYCCKOMY OTHOILICHHIO STHX 3JIEMEHTOB B H3- 
SCCTHBIX CYJIbUAaX; WIA CyIb(PUAOB, BbIJeMeCHHBIX H3 OCATKOB C OOJIbILIHM Co- 
ep2KaHHeM Cepbl, OTHOWeHHE KOMUeCTBa CepbI K HUKeIIO FocTurao 2,5. O6- 
{a30BaHHe HaCbIIeHHbIX CepOH CyJIb(PHAOB OTMeuaIOCh B WHTepaType HM paHee 
¥). Kak noKka3aJio Hallie HCCIeQOBaHHe, 3HAUHTebHaA UaCTb CepbI B BbIeCCHHBIX 
t3 OcaqKOB CyJIbpuaxX CBA3AHa C HHKeJIEM HeMpoOuHO; B Mporecce mporpeBa 
{OPpOlIKOB MpH TeMlepatype mopamKa 130° ona ynausaetca. Ha Hempounoctb 
[BASH Ce€Pbl YKa3bIBalOT TaK%Ke HM Pe8yJIbTAaTbI OMbITOB C MPOFPeBOM IJIeCKTPOJIH- 
iMueCKOrO HUKeJIA Mp Temnepatype 400—500°. B mopourKe, ocratoulemcsa m0- 
m@ AaHOJHOrO pacTBOpeHHA OCayKa, NOABeprHyToro mporpeBy, COOTHOIMeHHe 
cepa — HHKeJIb MMeeT 3Hay¥eHHe OKOJIO 0,45. M3meHeHue 3Toro COOTHOIMeHHA 
| MOpoWiKax CyJIbpuya B pesybTaTe MporpeBa ocalKa OOycJIOBIeHO, MO-BH- 
LHMOMY, B3aHMOJelcTBHeM MeTaJJIM4eCKOrO HUKeJIA C HeYCTOHUMBBIMH CYJIb- 
MaMH HUKeJIA, MpOHCXOALLHM B TBEPJOM COCTOAHHH, a He BbITOpaHveM cephl, 
i Kak oOulee coqepKaHue cepbl B OCaKaX HHKeJIA MOCe MporpeBa 3aMeTHO 
ie H3MeHAeTCA. 

ConocTaBIAA MOJyYeHHbIe STHMH JBYMA MeTOaMH aHHble O KOJIMYeCTBe 
CePbl, HAXOJAIeCHCA B BUe CyJIbC(PUAOB, C OOWLHM KOJIMYeCTBOM Cepbl B OCaKaXx, 
(OXKHO MPHUTH K 3aKJIOUeHHIO, YTO OOJIbINaA 4YaCTb BKJIOUaeMON CepbI (CBBIIE 
90%) HaxOMTCa B BHJe cybipuAOB. OcTalbHaA yacTb Cepbl OOHAPyXHBaIAaCb 
8 pacTBope NocJle AHOMHOTO paCTBOPeHHA OCaKa WIM B pacTBOpe Mocwle XHMH- 
KeCKOrO PaCTBOPeHHA MeTaJla; NOABMeHHe Cepbl B STHX pacTBOpax cuJlepyeT, 
10-BHUMOMY, OObACHATb MepeXOJOM B PaCTBOP MOJIeKYyJI THOMOYEBHHBI, Ha- 
ee B OCajlKaX B HCXOJ{HOM Buje. Ha 3TO yKa3bIBalOT H Pe3YJIbTAaTbI aHa- 


u3a yrulepoya B ocajKax. 
_ PaccmotTpeHve pe3yJIbTaTOB, OTHOCAIMXCA K IMHKY, NOKa3bIBaeT, YTO Me- 
<@HH3M BKJIIOUCHHA B OCAaKH WHHKa MOBepXHOCTHO-aKTHBHbIX BellecTB, cOep- 
KALUX Cepy, OTMM4YaeTCA OT BbIWeOMMcaHHOrO. OcaKu WHHKa COepKaT OveHb 
AalOe KOMMYeCTBO CybtUAHON cepbl. Bowbulad yacTb Cepbl C WHHKOM XHMH¥e- 
‘KH He cBa3aHa. Ha ocHOBaHHH MOJYYeHHbIX JaHHbIX O KOJIMUeECTBEHHOM Cojep- 
KAHHM yrulepofa HM HeCBA3aHHOW cepbl culeqyeT npesnodaraTb, uTO Oombuasd 
{aCTb Cepbl BKJHOUaeTCA B IMHK 3a CueT aCOpOMMH MOJIeKyJI JOOaBKH B Heus- 
MCHEHHOM Bue. OTO NoOsTBep2KaeT MpaBHJIbHOCTb BbICKa3aHHOro pauee (®) mpey- 
JOOKeHUA O JelictBuu 2,6—2,7 nucyibpona*prTasIMHOBOH KHCJIOTbI Ha IJIeEKTPO- 
<PHCTaJIM3aluio WHHKa. ‘ 
V3 .uTepaTypbl U3BeCTHO, YTO NPHTOTOBJeHHbIM OCOObIM CMOCOOOM HHKelIb, 
{aCbILCHHbIM BOOPOOM, TaK Ha3bIBae€MbIH HUKeJIb Penes, oOmaqaeT cmoco6- 
JOCTbIO OTILCMJIATb KOJIMYECTBEHHO Cepy Kak OT OpraHHueckux, TaK HW OT HeOp- 
“aHwyeckux coequHeHHi (°). MoxkHO mpenoularaTb, 4TO CBexKeocaKJeHHbIL 
IEKTPONUTHUECKHH HUKeJIb, cCOsepKallut BOJOpPOA, o6slafaeT CBOMCTBaMH 
quKesa Pees u aHamoru4uHo noculeqHeMy B3aHMoOjleHcTByeT Cc OOaBKaMH, CO- 
jepxkamuMu cepy. OnvcaHHbIM CBOHCTBOM HHKeJIA< M ClefyeT, MO-BuMMOMy, 
JObACHATh BbICOKOe, MO CpaBHEHHIO C IMHKOM, COJepKaHuve Cepbl B OCayKaXx. 
PesybTaTbl MpOBeJeHHbIX UCCIeOBAHH CBHeTeMLCTBYIOT O pa3/IM4YHH 
TyTeH BKJIOUCHHA Cepbl B MeTaJIIMYeCKHe OCaIKM M3 MOBEPpXHOCTHO-aKTMBHBIX 
3IIICCTB, BBOJIMMBIX B 3JIEKTPOJIMT H, CEAOBATeJIbHO, CABa JIM NPaBUJIbHO Mpe- 
lomaraTb, UTO BJIMAHHe MOBepXHOCTHO-aKTHBHbIX BeIeCTB Ha MPOMMecc SJIeKTPO- 
KPUCTAIM3alHu, HW, B YaCTHOCTH, HX POJIb B (PopMHpOBaHHH CTPyKTYpbI ocaz- 
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Ka MOXKET MOMYYNTh OODACHEHVE LMA PasJMUHBIX MeTAJIIOB HM Pa3JMUHbIX M0} 
€PXHOCTHO-aKTMBHBIX PeUleCTB C CHHOM TOUKH 3peHHA. || 


Vucrutyt dusnueckolt XHMHH Ilocrynua0 
Axkayjemuu HaykK CCCP 5 X 1959 
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Wornane Akagemun nayx CCCP 
1960. Tom 131, Ni 1 


®HSHTECKAA XHMHA 


T3A,4IOAH-CHHb u 3. A. HOA 


HCCJIEMOBAHME AJCOPBLLMM MOBEPXHOCTHO-AKTHBHbIX 
‘MOHOB HA ITMHKOBOM 3JIEKTPOJE METOJOM H3MEPEHHSA 
[4M dEPEHUMAJIbHOH, EMKOCTH 


| (IT pedcmaeasexo™ axademuxom A.BH.E®pymkuncim 17—XI 1959) 


| T. HW. Bopucoza, B. B. Spmmep u A. H. Opymxun ©) BII€pBbIe HCIOJIb30- 
Ba MeTOA usMepeHns AudpepentivanbHOw EMKOCTH JBOLHOFO aeKTpHYeCKOrO 
DOA IA ONpekemeHuA NOTeHWMaNa HyNeBOTO BapsANa Peo Ha IACKTPOMaX U 
BepAbIxX MeTasm0B (Pb, Tl, Cd). Mu 6b110 noKasaHO, 4TO KPHBbIe 3aBHCMMOCTH 
mKocTH C OT NOTeHWHala, MOJYYeHHbIe Ha 3TUX MeTaJIIax, BO MHOMX OTHOILIEe- 
HMAX NOXOKH Ha XOPOLWIO uBBecTHbIe C, m KPMBbIe AIA PTYTHOFO 9ZeKTpOMa. 
(Mero, u3MepeHua C, » KPHBbIX Obi] HCNOMb30BAaH JIA OMpeleeHuA BeMUMHBI 
om M WIA usy4ueHua ancopOunn Ha Fe (7), PbO, (3), Zn (*) 4Ha Apyrux merasax 
| 

{ 


| °) 
| Ha TBepypIxX MeTasIax OCJIOMKHEHHEM ABJIACTCA TO OOCTOATEIbCTBO, YTO EM- 
KOCTb 3aBMCUT OT YaCTOTHI NPHMeHAeMOrO JWJId UsMepeHUA mepeMeHHOTO TOKa 
(qucnepcua emkoctn). Mcxoga 43 Toro, YTO AHcMepCHA EMKOCTH C YaCTOTOH YMeHb- 
IlaeTca nocwle BbIrvlaxKMBaHHA MOBepXHOCTM MeTaJla, HalpwMep Ha onJaB- 
ICHHOM Metasuie (1) M Ha rpaHw MoHOKpuctasa (°), OblIO MpemMooxKeHO, UTO 
MMEIOULMeCH Ha MOBEPXHOCTH MOJMKPUCTaJIMYeECKOFO MeTaJJIa MHOTOUMCJIeHHbIe 
MUKPOIIeIH 2KPaHUPYIOT YaCTb MOBEPXHOCTH C YBeIMYeHHEM YaCTOTHI MepeMeH- 
oro ToKa (7). UacTb MOBepxXHOCTH J/eKTpOya PakTH4eCKH NepectaeT yuacTBO- 
Lore B mpolecce, uTO HM ABAAeTCA MPHUYHHOM YMeHbIMeHHA EMKOCTH IIpH BbICO- 
KUX uacToTax. MHoe TomKOBaHue Jamu Boxpuc u Kousen (*), KoToppie oObsAC- 
HAM MOABJICHHe JUCMePCHH CMKOCTH MejIeHHOCTHIO pellakKcallH MOJIeKyJI BO- 
WbI Ha MOBePpXHOCTH TBepsoro dJIeKTposa. 
Ilenb HacTosmel paOoTHI—NccieLOBaTb CTPOeHHe JBOHHOTO 3JIEKTPH4eCKO- 
FO C/OH Ha IMHKOBOM SJIeEKTpofe MeTOJOM HsMepeHuA AudpepenyMabHOn 
MKOCTH. 
B. C. Kpacuxospm u B. B. Cricoesok (4) u3Mepsvlacb EMKOCTb Ha IHHKOBOM 
SICKTPOMe WIA OMpeseeHHA Peo. HaM, OHAKO, HH NPM KaKHX yCJIOBHAX He 
YlaIOCb JOCTHYb NOTeHWMaa, NexKallero BOH3M yKa3aHHOrO STHMM aBTOpaMH 
pHaneHHa exo = —0,63 B (HOPMaJIbHbIM MOTeHIMasI WHHKOBOrO 9ueKTpoa 


Zn = —0,76 B), Tak KaK MPM YMeHbIWeHHM OTPHWaTeIbHOrO NOTeHWMasa axe 
no —O0, 85 B HauMHaeTcs pacTBopeHve WHHKa WM NOABJIeHve aHogHoro ToKa. Ilo- 
STOMY BbISbIBAIOT COMHeHHe Te paOOTH!, B KOTOPbIX AKOObI WOCTHraJIcA MOTeHWMAI 
HyJeBoro sapayla WMHKa B BOHBIX pacTBopax. V3 JaHHbIxX H3MepeHHA SHIEKTPO- 
aIMMJWIADHBIX KPMBEIX B pactiaBax cosleli pH BbICOKUX TemmepaTypax (8) Mo- 
HO HaliTH Pe=p KOCBEHHBIM MYTEM, MPMHHMaA MOCTOAHHOM pasHOCTb NMOTeHIH- 
JIOB B MAKCHMyMaX 3JICKTPOKanNWJWIAPHbIX KPUBbIX JIA OMHOTO M TOFO Ke Me- 
Talia B paciiaBe U B BOAHOM pacTBope. M3 sTHX AaHHbIX WIA WMHKa Pexy 
—~—0,65 B. 

Vismepenue eMKOCTH MbI IIpOH3BOAMJIM NPM MOMOMLM OObMHOrO MocTa AIA H3- 
MepeHua umnegauca. Vccnefyemblit aleKTpOl MpHToTOBMANCH BbIpallHBaHHeM 
OHOKPHCTaJa WS CIeKTPaIbHO YACTOFO IMHKa B TOHKOM CTeKJIAHHOM Tyro- 
aBKoli TpyOKe (c BHYTpeHHHM JMameTpom 0,4 — 0,5 MM) Tak, 4TOOEI MIOcKOCTb 
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6acuca Oblla NapasiembHa OCH NOMyYeHHOM TakHM OO0pa3s0M TOHKOM MpOBOJIO-; 
xu. Tlnomayb nmorpyxKeHHOM B pacTBOp YacTH sleKTpofa oOMpeseratach IPH) 
MOMOLLM MHKpockona. J 
Kak BugyHo “3 puc. 1 (kpuBpie / u 2), Ha KOTOPOM NoKa3saHa 3aBHCHMOCTB| 
yucbepenuasIbHOl eMKOCTH OT YaCTOTbI MepeMeHHOFO TOKa, AHCMepCHA CMKO-; 
CTH Ha MOHOKPHCTaJJIMYeCKOM I[MHKe B 
pacTBopax cpefHeli KOHWeHTparun (0,2—) 
1,0 N KCl) nesHauntenbHa B OOJIbIIOM 
MHTepBasle UaCTOT: 3HaueHHe €MKOCTH B 
mpeyenax or 0,4 go 10 Kr H3MeHANOCb4 
BCero JIHWIb Ha 5—8%. B pa30aBeHHbIX 
pacTBopax JUCHepCHA 3HaYHTeIbHO OOJIb-| 
we, O§HakKO B aHHOM CJlyuae, KaK MBI) 
Ory, 5 firey MOYJIM YOCAUTECA, OHA BOSHUKaeT H3-3a Na- 
pa3sHTHOH eMKOCTH MOCTa Ha 3€MJIIO, TaK 

Puc. 1. Kpupple 3aBucumocTH emKoc- KaK MOCJI€ BKJIKOUCHHA BCX€My MOCTa KOM- 
TH J{BOMHOTO COA MOHOKPHCTaJIIH4ec- NeHCHp yioulero KOHJeHCaTopa Tlo MeTOLY, 
a rise ees inoue saiucriinas onucanHomy B. B. Jlamackuupim (°), KpH- 
1,0 N KCI(/); 0,2N KCI (2); 1,0 N KC] Baa 3aBHCHMOCTH €MKOCTH OT YaCTOTHI AIA , 
(3) Ha MOMHKpHCTaIHMYecKOM IWHHKe 0,01 N KCl Npu = —],22 B cyulecTBeH- 
HO HcnpaBJasacb. Takoe HcmpaBJeHHe, O]- | 

HaKO, MO2KHO ObIJIO MPOM3BeECTH TOJIbKO B TOM 

cayuae, Kora COMpOTHBJeHHe B AueHKe He npeBbutano 100 Q. B 0,001 NV KCl | 
(R = 5000 Q) npu ucnpaBaeHHu cxeMbI 10 yKa3aHHOMYy MeTOZY YAOBJIeTBOPH- 
TeJIbHOFO pe3syJIbTaTa He NOWyunIH. BauaHve COCTOAHHA MOBEPXHOCTH MeTaJa 
Ha JIMCMepCHiO CEMKOCTH C YaCTOTOH BHIHO MpH CpaBHeHHH KPHBOM 5, CHATON | 
Ha MOJIMKPHCTaIMYeCKOM WHHKe, c KpHBok J (puc. 1). 


pe feme 


“95-40-45 6 (4.0.3) “QB -{0 -f2 -14 — -{66(n8)° 

tc ag -—S. é 
Puc. 2. Kpussie qupdpepenuu- Puc. 3. Kpuppie qubdepexynabHon em- 
aJIbHOH = €MKOCTH = {BOHHOTO KOCTH Ha MOHOKPHCTaJIMYeCKOM ILHHKe. 
cnoaB 0,1 N KCl wa anextpo- A—sb pacrsopax 0,9 N KCI (1); 0,5 
na u3: J—Zn, 2—Ga, NKJ (2); 0,5N KCl + 2,4 - 10-4 
— Hg (sactora 10 xr) N N(CaHs) 5 (3); 0,5 NKJ + 2,4. 40-4 


N N(CaH) 7 (4). B—B_ pacrsopax 
1,0N KCI (1); 1,0 NKCI+0,001 N 
N(C4Hg)7° (2) (aactora 10 Kru) 


Ha puc. 2, / npuBegena 3aBucumocts C or 9, CHATaA Ha MOHOKpHcTauIMue- 
CKOM WHHKe B 0,1 N KCl. Ha Tom xe pucyHKe Jia cpaBHeHUA MpuBe_eHE! KpH- 
Bble Wit Hg u Ga B Tom 2xe pacTrBope mo ZaHHbM Tpoema (1°). To cpoeit cbopme 
BCe TPH KPHBbIe€ CXO%KH MexKAY cOOOH, OCOHeHHO eCJIM UX MepeMecTHTb 0 OCH 
aOcllucc Tak, 4TOObI MMHMMyMbI CoBNamu. OrmmuatoTcA OHM TeM, UTO TOJbeM 
BeTBeH OT MHHUMyma Juin Ga u Zn Oonee Kpyt, ¥em Aa Hg. Moxno 6puio npex- 
MOMOKUTb, YTO TOMbeM C, © KPHBOM WHHKAa MPH YMeHbIIeHHH KaTOMHOFO MOTeH- 
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aula BbISbIBaeTCA MOABJICHHEM NCeBAOeMKOCTH IPH NpHOMMKeHHH MOTeHIMasia 
-HOPMaJIbHOMY MNOTeHWHay MeTaua. Ojjyako mpocTow pacueT moKa3bIBaeT, 
jFO 3Ha¥veHHe MceBAOeMKOCTH MpH MOTeHIMalaxX, MPH KOTOPbIX MpOHCXOAUT 
IDXbeEM KPHBOH, eule He3sHAauUNTeIbHO*. OueBHHO, MOAbeM MOJOXKUTEJbHOM 
TBH KPHBOH / puc. 2 BBI3bIBaeTCH alcopOuveH AaHHOHOB xvJIopa. 

Ha puc. 3A mpupegentt Kpusbpie C, » AIA WHHKOBOTO 92JIeKTpOa B pac- 
opax, COflepkallux MOBePpXHOCTHO-aKTHBHbIe HOHbI. O6man cbopmMa 9THX 
MBbIX HANOMHHACT COOTBETCTBYIOUIMe KPUBbIe WIA PTYTH, YTO yKa3blBaeT 
CxofHOe CTpoeHve JBOHHOTO CJIOA Ha WHHKe HM PTyTH. OpHako pa3vuimune 
exkKy KpuBpimu C, o I mu 2 puc. 3A ropa3mo MeHbIle, 4eM Me2xy COOT- 


——_— 


7 


= 2 
c. 4. Kpuppie Boqopoquoro fepeHanpsxKeHuA Ha MOHO- M2 , 4 
HCTaJIMYeCKOM WHHKe B_  pacTBopax 0,0 NHCI+ VT 
+ 0,5 N KCl (1); 0,5 N HC1+0,5 NKJ (2); | ? 
0,5 NHC1+0,5 NKCl+4- 10-4 NN (C.Hy)P (3); ; ene 
0,5 N HC1+0,5 NKJ+4-10-* NN (CyHo) (4) - 


LA, 


#CTCTBYIOWMHMM KPHBbIMH Ha pTyTH (1°), YTO, CBaA3aHO, OYeBHAHO, C MeHbUIel 
Jcopoupyemoctpio J” Ha muHKe. CmefyeT OTMeTHTb, YTO KOHCTaHTa HeCTOI- 
OCTH KOMIIJI€KCOB raJIOHOB CO PTYTbIO 3HAUHTeJIbHO MeHbIIe, UCM KOMIJIEKCOB 
IIMHKOM, HW Ppa3JiMuHe B BeHYMHeE 3THX KOHCTaHT Aaa Cl” u J” 3HauutTenbHO 
FeHDINe B Clydae WMHKa, YeM B Cayyae pryTH (1%). 


OpraHuueckHe KaTHOHBbI NGael olay, KaK BHJHO H3 puc. 3A, CHIbHO a- 
opOupylotca Ha WuHKe. J[ecopOuuaA MX, KaK H B Cayyae pTYTHOFO 9eKTpPO- 
a, IIpOHCXOMHT pH OCTHKeHHH OBONbHO OTpHIaTebHOTO MOTeHIMasa 
= — 1,58 B), OWHaKO Ha KPHBbIX JIA WHHKOBOTO 9JIeKTpofa He HadutO- 
aetca OOpa3s0BaHuA mMKa RecopOunH (cm. puc. 35). OrcytcTBHe nuka jle- 


topouan KaTuoHos N (C,H,)? yka3prBaeT Ha OdmbIyIO MeeHHOCTh ycTaHos- 
IN@HHA aycCOpOlWHOHHOTO paBHOBeCHA Ha UHHKe 0 CpaBHeHHIO CO PpTYTbIO. 
[IoreHuvasl fecopOuHu KaTHOHOB N(GAor Ha WHHKe, cya nO KpHBoH C, 9, 
ia B pactBope | N KC] + 0,001 NN (GAGRYS (puc. 35), 4 nuk ZecopounH 
a KPHBOH, CHATOH Ha PTYTH B TOM %Ke pacTBope (4), JIexKaT UpHMepHO NpH 
PIMHAKOBBIX MOTeHI[HaslaX MO OTHOUICHHIO K ep COOTBETCTBYIOMIero MeTa Ja. 
aK, Ha PTYTHOM 3ulekTpofe mukK fecopdunu B 1 N KCl + 0,001 ANA CS). 
KUT UpH —1,28 B, exp = —O0,28 B, pasHocts —1,08. ns UMHKOBOrO 9JIeK- 
rpoya NoTeHuna NoHOH pecopOyHH smexUT TIpH —1,58B, <9 = —0,65 B, 
pasHocTb —0,93 B. 
Ha puc. 4 mpupefeHbl KpHBble 3aBHCHMOCTH MlepeHallpaxKeHHA BOMOpora 
DT JOrapHMa MJIOTHOCTH TOKa Ha MOHOKPHCTaJIIHYeCKOM WMHKe B paCTBO- 
ax, COJlep2KalliuxX MOBeEPXHOCTHO-aKTHBHbIe HOHbI. OTH KPHBbIe, KaK H KPH- 
ie e€MKOCTH, CXOJHbI C COOTBETCTBYIOIIMMH KPHBbIMH, NOJyYaeMbIMH Ha PTyT- 
OM 9ueKTpome. Aycop6uHa aHHOHOB Hosa CHHxKaeT NepeHallps2KeHve, HO 
yA 0 KpHBbIM y, Igi, Kak HM NO KpHBbIM C, ¢, S:ieKT Ha IMHKe MeHbILe, 
yeM Ha pTyTHOM 3uieKTpoge (1°). CuwxkenHe NepenalpaxKeHHA TPM BbIeeHHH 
| eee 6narofapa aycop6uuu wonop Cl nu Br, wHaOdmoqanu TakxKe 
A. B. Typaun wu E. Tl. Upentapnpit na aMaJibraMHpOBaHHOM WMHKOBOM Ka- 


tone (1°). U3 puc. 4 BHAHO, YTO KaTHOHbI N (C,H,)f, Kak H Ha pTyTH, CHuIb- 


2f2]7'/2 
* Pacuer BeMUMHEI MCeBOeMKOCTH NMpousBoAuH Mo dopmyse (4) C,= ce el ; 
| RTVo 
mpvHuMan n=2, F = 108 KYTOH =p = 8,3 BROYMP | D=10-5 cm?/cex, w = 10000-2n, 
MOJIb MOJIb 

TIpu E =— 0,76 8c = 10-3 monp/em®, C=2-10° v.@/cm?; mpx E = —0,88 nc= 107 MOuJIb/cM®, 
C = 20 p.0/cm?; npu E = —U,91 B c— 10-8 monb / cm’, C = 2 u® / cm?. Tak kak Bce u3Mepe- 
HUA CMKOCTH OTHOCHJIMCb K MloTeHI\HaiaM, KOTOpble OTpuuaTembHeH —O,91 B, TO, cmeqoBa- 
TeIbHO, MCeBJOCEMKOCTD B HALIMX OMbITax Oblia MeHbIIe 2 u® / cm. 
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HO TIOBbIIUAalOT NepeHalipAxKeHHE BOJOPOa Ha IWHHKE. K coxkasleHulo, HaM He yA 
JOCb IIPOABUHYTbCA JO MOTeHWHaJla jecopouHH 3THX KATHOHOB IIpH H3MCHeEHH 


nepeHanpa2kenua. IIpu copmecrHom mpucytcTBun N (C4 H,); 4 anvonos J~ KpH- 
Bbie y, Igi SaHHMalOT TIpOMe%KyTOUHOe MOMOKeHHe MeXKAy KPHBbIMM 2 H 
puc. 4. C yMeHbleHHeM OTpHIlaTeMbHOrO MOTeHUMasa aycopOuuaA aHuonoB J7 
BospacTaeT M WepeHallpaxkenve CHHKaeTCA. DpipekTa, cBasaHHOrO C B3aHM- 
HbIM yCHJIeHHeM ay\copounn, HaOlOfaemoro B Cilyuae pTyTHOrTO KaTOfa (*), 
Ha WHHKe B M3y4eHHOM OOaCTH MOTeHWMaOB He Oblmo OOHapy2KeHO. 

Bpipaxkaem OularofapHoctb akan. A. H. @pymKuHy 3a BHUMaHHe | co- 
BeTbI, OKA3AaHHbIe IPH BbINOIHeHHH pacornl. 


MockoBckul YTocyapCTBeHHbIMt YHHBepCHTeT — Tloctynuso! 
um. M. B. Jlomonocopa 16 XI 1959 
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oxrnagn Ankagemuu nwayx CCCP 
1960. Tom 131, N14 


TPEOrPAPH ff 


H. M. CBATKOB 


BOSOBHOBJIEHHE ®HPHOBOrO MMTAHHA JIERHAKOBOTO 
NOKPOBA HOBOM 3EMJIM 


(ITpedcmaerexo axademuxom J. H. Mlep6axoseim 25 1X 1959) 


[astuosoruueckad 9kcnequuHa Broporo MexyyHapogqHoro mouapHoro 
baa B 1932—1933 rr. nox pyKoBogctBom M. M. EpMouiaepa ycraHoBusa, 4To 
pHa MH @upHOBOrO Jibfa B OOacTH Mefopa3sfqena Mexyy PycckoH Tapanpio 
SamuBom Bsaronousyyua eT. Secb NOX coem «cerorogHero» cHera M. M. Ep- 
JaeB (') O6HapyXHJ CHHUM ieTuepHbI ec JaBJIGHHeM 3aKJIIOUCHHbIX B HEM 
k30B OKOJIO 2,23 aTM.— HOPMaJIbHOM JIA ray6uH MopagKa 15 M. Ilo muenuto 
.. M. Epmouaepa, cToulb BbICOKOe JaBJleHHe Ta30B HapsA,y c KpymHOKpucras- 
[¥eCKUM CTPOeHHeM JIblla CBUJeTebCTByeT O06 HHTCHCHBHOM aOJIAWMM, B xoge 
OTOPOH aBsIeHHe BHYTPHJIEMHHKOBLIX Ta30B He yCMeBaeT ypaBHOBelIMBaTbCA 
| armoctbepHBIM. 
| C Toro BpeMeHH B COCTOAHHM JI€@HHKOBOrO NOKPOBa MPOMB30lIWIH cyllect- 
*HHbIe H3MeHeHHA. 
MccaeqopaHuamu Hopo3semevipckon risMOulorMyeckol akcnequnun Mexyy- 
ApozHoro reodusunyeckoro roya AH CCCP B Pyccxol TaBanu B 1957—1958 rr. 
TAHOBJIeHO cJelyroulee: 
| 1. Tlepvog c nomoxKuTebHEIMM TeMMepaTypaMy BOSLyXxa B OGNACTH eqopa3- 
ola MpowomKaeTca Bcero 5—5,5 Heeb, H OaslaHc BellecTBa Ha BbICOTe 776 M 
DIOKUTeeH HU paBeH 20 cm cupHa (c 3anmacoM BOs B 90,3 MM). 
| 2. Ocenpro 1957 r. cHeroBad JIMHUA pacnOJlarasiacb Ha BbIcoTe 570 M— Ha 
poBKe «Bapbepa s1O/10HCKoro», O6yCJIOBJICHHOTO NOLWelHOU Teppacoln. 
| 3. ®upHoBaa Toma BecbMa ObICcTpO HapactaeT OT Bapbepa HOm0HcKoro Zo 
Sjopa3qela, re Nocruraet MouHocTuH 16 M. Ee nogcrusaer Oenecniit pupHo- 
bi Jie C MaCCOM Ny3bIPbKOB BO3LyXa. 
4. Uepeqopanne cloeR PUupHa HU Jba HECKOWIbKO BbIMe CHerOBOH JIMHMH CBH- 
STeJIBCTBYeT O @KeromHOH npu6pwiu 10—20 cm cuiox cHera. B mecTumetpoBoli 
DaHInee rmyOuHOH B 115 cm OOHapyxKeHO WecTb TaKUX CJIOeB, Pa3jeJIeHHbIX 
SNPePbIBHBIMU JIEMAHbIMM MpocoHKaMM Ha ratyOunax 12—14; 27,6—29; 39— 
; 65—67 u 89—92 cm. CyA NO MOWIHOCTH CHEX*KHOTO MOCTa Hall TpPeulHHOH, 
MPHOBaA TOsUa B 3TOM PpalioHe He Oowee 2 M. CileqOBaTeJIbHO, OHA OOpaz0Ba- 
ACb IpHOmUsuTeMbHO 3a 10—12 ser. 
5. B oOmacTu meqopasyzena cOM TOMOBOK NpHObIIM CHera COCTaBJIAIOT, CO- 
MBeTcTBeHHO, 32; 14,5; 15; 39 u 23 cM. 
6. Huxe 6popku Bappepa AOmonckoro Ha MOBepXHOCTH JIeqHUKa OOHAaKa- 
rCA OeJeCOBATHIH MCIKONY3bIPYAaTHIM We, CBOOOHbIM OT TBEPAbIX (MHHepaJb- 
bIX) TIpuMeceli. 30Ha STOrO bya 3aHuMaeT He Oosee 2 KM. J[asiee, Huxe, ero 
MCHAeT MOMOCaTHI Jel, COXKeCHHbIN JIMHHbIMM MapaJVJIeIbHbIMM JICHTAMM [o- 
yOoro u GOenecoBaTo-rouly6oro mba MpHMepHO paBHOw wupHub! (10—20 cm), 
ITAHYTHIMH BJONb HalpaBJeHHA JBMxKeHuA JIeqHuKa. Ene ywepes 3—3,5 km 
‘OT JI€, CMeHAeTCA CHHMM TJIyOHHHBIM TleTYePHBIM JIbJOM, HCMeULPeHHBIM Xao- 
TYCCKHMH XKHaMH KOH KEJIAIMOHHOTO JIbya. 

Ilo uzmepenuam sKcnequuni 1932—1933 u 1957—1959 rr. ckopocTb JBu- 
CHUA bla B BBIBOHOM A3bIKe STOFO yuacTKa JIeMHHKOBOFO NOKpOBa (B JeQHH- 
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Ke I[lokapcKoro) paBHa npHOmusuTeIbHO 150 mM B rog. Ilonaraa, uro cKopocT > 
JIBWKEHUA Jibla JIMUIb He3HauMTebHO yObIBaeT OT dpouTa JeqHuKa IloKanb- 
ckoro 40 Bapbepa Comuenuli, uro BUAHO M3 COMOCcTaBJeHUA CKOpocTeli Bg 
HHA JIbla y (pouta u B 11 KM OT Hero, Hao OTHOCHTb HayaslO MOcTyNNeHUA Oe- 
JI@COBaTOFO ba B OOMACTb aOIAWNU K KOHULY TPpHAMAaTbIX TOMOB TeKyllero CTO- 
JICTHA. | 

M3 sppmomHenuoro B. C. Hasapospim (*) aHaiu3a KOeOaHHA JIE QOBHTOCTH 
Benoro, Bapentiesa u KapcKoro mMopeii BHXHO MporpeccHBHOe yMeHbINeHHe 
JIQOBUTOCTH 9THX MOpeli C Havasla TPHAMATbIX TOMOB, NpoouKaroujeecH MW 
HbIHe. YMeHbINeHHe JIEQOBHTOCTH 9THX MOpelt OOYCJIOBJIMBaeTCA YyCHsJIeHHeM 
IMKIOHMYeCKOM JeATebHOCTH B aTMOctbepe, CoMpoBorkaroulelica yBeMYeHHeM 
MOCTYMICHHA Bar, YeM HM OOBACHHAeTCA BO3SOOHOBJeHHe (UPHOBOTO MHTaHHA 
Hopo3emeibeKoro JIeqHHKoBoro noKpoBa. IIpH coxpaHeHHH HbIHe CylecTBYy!O- 
mero pexkuMa aTmMocdepHoro MHTaHHA MOKpoBa AO KOHIa TeKyuero CTOMeTHA— 
a WMe€HHO Tako mporHos B. C. Ha3apoBa B OTHOWICHHH pexKHMa JIeOBUTO- 
CTH YHOMAHYTHIX MOpeH — B KOHIe CTOJIeETHA CIELyeT OXKHAaTb ecIH He Tpe-| 
KpallleHHA OTCTYNAHUA (POHTAa BLIBOAHOTO A3ZbIKa HCCJIe€OBAHHOTO yu4acTKa Hoso-. 
3eM@JIbCKOFO JIGMHHKOBOrO MOKpoOBa, TO, MO KpaHHelt Mepe, 3aMeJVIeHHA STOTO 
oTCTyNaHHa. ' 


VUucrutyr reorpadun Ilocrynusto 
Axkagemun HayK CCCP 26 VIII 1959 
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Hoxnane Akagemuu nayx CCCP 
1960. Tom 131, Ni 4 


TFEOJOTH A 


M. ®. BOFOCJIOBCKAA 


CTPATHFPA®HYECKOE TMOJIOKEHHE AMMOHONMJIEN 
B APTHHCKHX OTJIOKEHHAX CPEMHErO YPAJIA 


(IT pedcmaezexo° axademuxom H. M. Cmpaxoesim 12 XI 1959) 


OctTaTKH aMMOHOWJelH, JOBOJIbHO YacTO BCTPeualoulMeca B apTHHCKHX Mec- 
KaHO-IJIMHUCTHIX OTJO*KeHHAX Cpequero Ypaa, B MpOUIIOM NpHBJeKaH BHU- 
|faHHe MHOPHMX H3BeCTHBIX HccseqoBaTesel ((1,7,8-1°) u ap.). Uncso BblyeseHHbIXx 
}HOB H MOABUAOB c TosaMu yBesMUNBasOcb u K 1948 r. nocrurso 41. OqHaKo 
fouHOe MX CTpaTurpaduyeckoe NouoxKeHHe WO NWocWeqHeroO BPeMeHH OCTaBa- 
ITOCb He BMOJIHe ACHBIM, NOCKOJIbKy Ha CpeqHeM Ypaiie UCKIIOUHTeEMbHO TPYAHO 
|IPOCJIENUTb CMeHy OMOCTpaTHrpaduyeckux KOMMVJIEKCOB B (balvaJIbHO COx%KHOli 
Ove MePMCKOTO Bospacta. 

CyulecTBeHHO H3MeHHJIOCb MOJIO*KeHUe B NOCMEMHHe TOAbI, WOCe OOHapyxe- 
(MA OoraTeHuIMX CKOMNJICHH HWKHENepMCKHX aMMOHONJeli Ha LOxKHOM Ypazte. 
lTeTayibHoe HX H3yyeHHe (°-’) NO3BOHIO BbIACHHTb TpaHHIbl BePpTHKAaJIbHOrO 
aCIIpOCcTpaHeHHA OTIeJIbHBIX POJOB H BYOB, BbIACHHTb (pusoreHeTHyecKoe 
Da3BHTHeE OCHOBHbIX PYM, PeWIHTb BaxKHeHUIMe BOMpPOCbI BepXHemaleo30H- 
KOH cTpaTurpadun. Onupascb Ha 3TH MaTepuasbl FOxuoro Ypasa, B HacTOa- 
Mee Bpe€MA CTaJIO BOSMOXKHBIM OMpeseIUTbh CTPaTurpaduyeckoe NMoOo*KeHUe ap- 
fHHCKHX aMMOHOHJeH u Ha CpeqHem Ypasie. Ho Ama 3TOrO HeEOOXOANMO OBO 
pexke Bcero peBH30BaTb HAKOMJICHHbIe MATepHaJIbl UH YCTaHOBUTb eHCTBUTeJIb- 
bi BHJOBOH cocTaB cpeHeypaJIbCKHUX aMMOHOHJeH. 

ABTOPOM HacTOsilei cTaTbu u3yyeHO OKOIO 3000 3k3eMmIApOB aMMOHOH- 
nei u3 29 mMecroHaxox ennui Cpequero Ypaua. SHaduTeJIbHble CKOMJICHHA, Iped- 
STABJIAIOULHe HAHOOJbUINH MHTepec co CTpaTurpaduyeckoli TOUKH 3peHuA, BcTpe- 
€HbI B CJIEAYIOUWIMX MeCTOHaXOKTCHHAX: 

1) no p. Kocppe, HwxKe ycTbaA p. XamqunHKu (1 MecToHaxoxeHHe); B Mec- 
aHWKaX YPMHHCKOM CBHTbI, Ha BbICOTe 35 M OT e€ OCHOBaHHA (KOJWJIEKILHH 
. A. UepHosa u sauuHEIe c6opbl aBTopa); 

2) no p. YcbBe, Huxke KamHaA Hapuciuiero (1 MecTroHaxoxjeHne); B MecuaHu- 
ax TOM %Ke CBUTbI, Ha BbICoTe 30 MoT ee OCHOBaHHA (KOeKIHH A. A. UepHosa 
1 JIMUHbIE COOPbI aBropa); 

3) B Oacceline p. Crib (8 MecTOHaxXOxKJeHHH); BVIHHHCTbIX H3BeCTHAKAX H 
PCMHEBbIX KOHKPellMAX OCHOBaHUA YPMUHCKOH cBuTHI (KOJIeKMH A. A. Uep- 
HOBa, FeOJIOrOB He*TaHbIxX Opranusannh r. [lepmu, a TakxKe MuHbIe COOPbI aB- 
ropa); 

4) B okpecruoctax ApTHHCKoro 3aBoga, K wry OT J. CyxaHoBKuH (1 MecTo- 
HaxomeHHe); B MecuaHHKaX OCHOBaHHA FaO{paliMTOBCKOH CBHTbI (COOPbI aB- 
ropa). 

PesyJIbTaTbI OMpeesIeHHA AMMOHOHWeH W3 BCeX M3BeCTHbIX MeCTOHAXO*K]e- 

ui cBeyeHbI B Ta6. 1. M3 npuBeqeHHoro CNHcKa BHAHO, YTO MpeycTaBeHHe 
i CpeHeypasIbCKHX AMMOHOHJeAX Nocde HallIMX paOoT CylecTBeHHO H3MeHH- 
nocb. Bmecto mpexkye oTMeyaemoro 3fecb 41 Buga u nogzBuya (*), BbIABJIeHO 
cero 30, npHHayquexkamux 16 pogam u 11 cemeticrsam. JlocraTouHo OOMIMpHbI 
aTepWaJl, UMeBUIMIica B pacNopsx%KeHHH aBTOpa, MOSBOJIAeT NOMaraTb, TO 
TOT CNMCOK BKJO¥“aeT BCe HIM MOUTH BCe BHAbI, paclipocTpaHeHHble Ha BCeM 
pemuem Ypaue. OGHapyxKeHHe HOBBIX MeCTOHAXO%KJeCHHH BPA JIM BHEeCeT cy- 
€CTBCHHbI€C H3MCHeHHA. 
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Ta6Omuna 1: 


en 
Baccefiu . Cyxa- 
p. Kocppa} p. YcbBa | p. Cprpel ee Tpyrue 


ee Ne ee eee 


. Daraelites elegans Tscher. 06 =: — 

. Neopronorites permicus (Tscher.) 134 {74 30 2 

. Sakmarites vulgaris (Karp.) 6 —_— 139 507 2 

. Propinacoceras ajense Max. 3 a = = = 

. Artinskia artiensis (Griin.) 32 22 8 

. Medlicottia orbignyana (Vern.) 42 7 de 3 2 

. Thalassoceras gemmellaroi Karp. 1 8 — 

. Metalegoceras sogurense razumow- = == == 
skaja (Voin.) * 

9. M. sogurense inflatum Ruzh.* -~ 5) 

40. M. sp.+ —_ — 2 

44. Paragastrioceras kirghizorum — A 

Voin.* 

42. P. ellipsoidale (Fred.) — 

13. P. jossae jossae (Vern.) — 

14. P. jossae exile Ruzh.* ae 

45. P. verneuili Ruzh.* — 

16. P. karpinskii (Fred.) 

17. Uraloceras involutum (Voin.) 

48. U. complanatum (Voin.) * 

. fedorowi (Karp.) 

. extenuatum Ruzh. * 

. U. suessi (Karp.) 

ies ie SUS, 1 

23. Eothinites sp. n.* 

24. Waagenina subinterrupta (Krot.) 

25. Popanoceras congregale Ruzh.* 

26. P. praecinctum Tscher. 

27. Kargalites typicus (Ruzh.) 

28, Crimites krotowi (Karp.) 

2S (Con Sie. We 

30. Neocrimites stuckenbergi (Karp.) 
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* Buybl, oTMetaemble Ha Cpeguem Ypavie BrepBble. 


Vs3yyenve cpeqHeypaJibcKUX AMMOHOHel moKa3asio, YTO BCe OHH MMeIOT 
BepXHeapTHHCKHU, OalreHOKHHCKHM BospacT. OO sToM mpexkyle Bcero roBOpuT 
MOUTH MoBCemecTHoe Haxoxeuue Medlicottia orbignyana (Vern.) — xapaxtTep- 
Hefimero Oalires]KMHCKOoro Bua. Jjamee MoxkHO YKa3aTb Takue BepXHeapTUH- 
ckue Bude, Kak Sakmarites vulgaris (Karp.), Propinacoceras ajense Max., 
Metalegoceras sogurense Ruzh., Paragastrioceras jossae (Vern.), P. verneuili 
Ruzh., Uraloceras fedorowi (Karp.), U. suessi (Karp.), Waagenina subinter- 
rupta (Krot.) mu nexoroppie Apyrue. B pasHprx coueTaHHAX OHM BCTpeyaIoTCA 
BO BCeX YeTLIPeX PpalioHaxX OCHOBHbIX COopoB aMMOHONAel. 

HecmMotps Ha TO, YTO BAAOBOM CocTaB AaMMOHOM Je B pasHbIX MeCTOHAXoxK]e- 
HHAX HeOJMHAKOB, eTaIbHoe W3y4eHHe OTAEIbHBIX BHOB, COMpoBoxaemoe 
CpaBHeHHeM HX C THMMYHEIMM dopMamu IOxkHoro Ypasla, MaeT BO3MOXKHOCTb 
CuHTaTb, YTO AMMOHOWeH 3 YPMHHCKOM cBuTBI pp. KocbBst, YcpBur u CpWIBbI 
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IIpHypouveHbl K OAHOMY CTpaTurpaduyecKoMy YpOBHIO, a HME€HHO K OCHOBaHHIO— 


OalireHKMHCKOrO Nokbapyca. B momb3y paHHeBepXHeapTHHCKOrO Bo3pacTa 
FOBOpAT Mopdodloru4eckue ocoOeHHOCTH MpeAcTaBuTenei HeKOTOPLIX BHOB, 
HMEIOWMX OObIMHO Y3KOe BEPTHKAJIbHOe pacipocTpaHeune, T. e. OnICTPO Uu3Me- 
HAIOWUXCA BO BPeMeHH. 

Tak, HallpuMep, Aa cpequeypampcxux Medlicottia orbignyana (Vern.) 
XapakTepHO pa3BUTHe CaObIX OyropKOB Ha BCHTPaJIbHbIX KUJIAX Y JOBOJbHO 
KpynHIx dopm. [lockolbKy pasBuTue dusoreHeTuyeckoro pana M. intermedia 
Ruzh. (Piai)->M. orbignyana (Vern.) (Piaz) m0 B cTopony Bce Goulee paH- 
Hero HCYE3HOBEHHA STUX OYTOpKOB B XOfe OHTOreHeTHYeCKOFO pasBUTHA, YKa- 
3aHHaA BBILIe OCOOCHHOCTh TOBOPHT O KAKOM-TO MPpOM@KYTOUHOM MoOKeHHU 
CpeQHey pasIbCKUX (POpM, HM TOJbKO MpHCyTCTBHe 3fecb Ke OOJIOMKOB KPYMHBIX 
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AJIMKOTTHH C COBEPINCHHO TviaKMMM KHJIAMH MO3BOUIAeT He COMHECBaTbCA B 
aBHJIbHOCTH OTH€CCHHA BCTpeyeHHbIX cbopm K M. orbignyana (Vern.). Ecre- 
BeHHO No/laraTb, YTO CeBepHble MpeAcTaBuTeM 3TOrO Bua, XapakTepH3yro- 
€CAH HaJIMUHeM MpH3HakoB OoJlee Apepueli opranusaluu, CKopel BCero HMEIOT 
AHHEBeEPXHeapTHHCKHH BoO3pacr. 

Y Apyroro Buga, Popanoceras congregale Ruzh. c p. Kocbpl, Ha6movaerca 
eCKOJbKO Oovlee CJO%KHAA JlOMaCTHaA JIMHUA, YeEM Y THMHYHEIX MpescraBn- 
me STOrO Bua, USBeCTHOrO No MoceqHero BPeMeHH JMU B HWKHeAapTHH- 
tax oTvlowkeHHAX TOxuoro Ypasa. Jia cdumoreneruyeckoro psa Popanoce- 
ss congregale Ruzh. (Piai)—> P. polypetale Ruzh. (Piaz) xapaxTepHo ycnox- 
?HHe JIoMacTHOK JMHHuM. [losToMy OTMe¥eHHAaS BBILe OCOOCHHOCTh KOCbBCHCKHX 
€CTABHTeeH MOET paCCMaTPHBATbCH KaK MpH3HaK OoJlee BEICOKOM opra- 
13allMH, CBOMCTBeHHBIM OOuee mo3qHuM cbopmam. Bcrpeyenuplii CoBMeCTHO Cc 
[NH4HbBIMH BepXHeapTHHCKHMH BHJamu P. congregale Ruzh. Taxxe no3BouaeT 
BOPHTb O PaHHe€BEPXHeapTHHCKOM BOS8pacTe CJIOeCB C AMMOHOMeAMH. 
IIpupezennple npumMepbi H Apyrve dakThl, KOTOPbIe MbI 3f4eCb He paccmaTpu- 
(€M, JocTaTOuHO yOeLHTeIbHO TOBOPAT O TOM, YTO H3BECTHBIE K HaCTOAILeMy 
yCMCHH AMMOHOWeH H3 YPMHHCKOH CBHTHI ABJIAIOTCA HanOowJlee APeBHUMH B 
| PXHea PTH HCKOM nokpapyce Ypala. Cilou, cokepxamive ocTaTKH 3THX aM- 
HOW eH, COOTBETCTBYIOT HHXKHHM CJIOAM OahreH>KUHCKOrO Nodpapyca IOx- 
ne YpasJla, WIM HWKHeH “YaCTH CapfHHCKOrO TOpH30HTa YHHUILMpOBaHHOH 
(@MbI TICpMCKOM CHCTeMBI. 

HeckoJIbkO HHOM COCTaB H OOJIMK HMeIOT AaMMOHOMJeH U3 rabOApaliMTOBCKOL 
|HTbI OKpecTHOcTeH 7. CyxaHOBKH. 3yecb BCA (ayHa aMMOHOHJel THNMYHO 
}PXHeapTHHCKaA, 63 MPHMeCH «peBHUX» (OPM, BCTpPevalouwluxca B Oosee ce- 
— palionax. OTHeceHve cyloeB, CcOfepxKallux 39Ty dayHy, K OCHOBaHHIO 
Pang cenonare nolkpsapyca (4) BbIsbIBaeT COMHEHHe, TeM Goslee, ITO B OTJO- 


HHAX OeOKaTaHCKOM CBUTHI, pa3sBHTOH BOCTOUHee rad palIHTOBCKOH HM Je- 
meh cTpaTurpaduyecku HWKe, OTMCYeHO MPHCyTCTBHe TaKHX HCKJIOUHTEJIb- 
» BePXHeapTHHCKHX BuoOB, Kak Sakmarites vulgaris (Karp.), Waagenina 
}binterrupta (Krot.). Ecau ompefesenne 3THX BYOB ObvIO CeaHO MpaBMib- 

, TO YacTb G6eoKaTalickol CBUTbI (C BepXHeapTHHCKHMH aMMOHOHJeAMH) 
| aa ObITh OTHECeHa K BepXHeapTHHCKOMy NoAbaApycy. B cBxaA3H C STHM CJION 
AMMOHOHJeCAMU, PasBUTbIe y 1. CyXaHOBKH, 3aliMyT Oomee BBICOKOe cTpaTu- 
‘acdbuyeckoe nmovliomweHHe, a pa3sHuHe B dayHe AMMOHOHJeH Ooulee CeBepHBbIX 
HOHOB HM OKpecTHocTeli 2. CyxaHOBKH OObACHHTCHA MX HeOJHHAKOBBIM CTPa- 
ei eben ypOBHeM. 

Takum o6pa30M, HaM KaKeTCA, YTO AMMOHOHJEH H3 HMKHUX CJIOeB ra6- 
ALIMTOBCKOH CBHTBI paiona ApTuHcKoro 3aBoJa 3aHHMaloT Goulee 
IcCOKOe MOO*KeHve B Paspe3se MO CpaBHeHHIO C AMMOHOHeCAMU U3 YPMHHCKOH 
ute! pp. Kocpspt, Ycpspt vu Crisp. [lomHoe coorBercraue ra6{paliuToBcKoli 
UTbI CapfHHCKOMY TOPH30HTY BbISbIBaeT COMHeHHe. Bo3sMOxHO, YacTb Gedio- 
TaiicKoli CBUTbI, COMepxKallad BepXHeapTHHCKHe aMMOHOHMeH, AOJKHAa CO- 
BeETCTBOBATb HMKHHM CJIOAM CaprHHCKOrO TOPH3OHTA, a BMECTE C 9THM H CJIO- 
| YPMHHCKOH CBUTHI C AMMOHOHeAMH. OKOHUATEJIbHO STOT BOMpOC MOXerT ObITb 
IWeH TONbKO Moce Goulee THLATeIbHOrO H3YYeHHA AMMOHOMJeH H3 OemoKaTali- 


WM CBUHTHI. 
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T. B. BbIBLIEBA 


CNOPOBO-IIbIJIBILEBbBIE KOMMJIEKCbI TEPPHTEHHOM 4ACTH 
HW)KHEFO KAPBOHA BOJIFO-YPAJIbCKOM OBJIACTH 


(ITpedcmaeaeno axademuxom JI. H. Mlep6axoseim 14 X 1959) 


Visyyenve CiopoBo-lbiIbleBOH XapaKTepHCTHKH TeppHreHHOM TOMI HK: 
Hero Kap6ona Bosro-YpambcKol OOmacTH C HesbIO BbIACHeHHA ee BoOspacTé 
HauaTo Hamu B 1954 r.c ucceqoBaHHuA pa3spe30B Meviekecckou u Bys3yalyk| 
CKOH ONOPHbIX CKBaXKHH (’). | 

B HacToAlehH CTaTbe H3araloTCA pe3YJIbTAaTbl AHAJIM3OB CBBIILe 600 o6pas;| 
0B KepHa u3 52 paspesop KyiiOpiuescKoH, OpexOyprckoi, IlepmcKoti 06.1.,| 
Tarapuu, Bbawkupuu u YAmMyprTuu. : 

TIpH usy4eHHH cCMopoBo-Mbi/IbleBOH XapaKTePHCTHKH MaJIHHOBCKUX OTJO}) 
XKCHHH B KavecTBe 3TAJIOHHOrTO HaMM B3AT pa3pe3 MaJIHHOBCKOH CKBa>KHHBI 
Ne 20, noc1yxuBmei B. M. TlosHepy Avia ycTaHOBJICHHA MaJIMHOBCKOH TOIL Y, 
ee pacuieHeHun. Ilo ero JaHHbIM, MaJIMHOBCKHe OTJIOMKEHUA MOApas yes AwTcs, 
Ha HMKHIOIO H BepXxHioro yacTu. B nocmegquHert Bblgensiotca I, II, III nauxn (*). 
I] nauka, npeycTaBleHHad MmecuaHuKaMH, B MOJIHbIX paspe3ax mMmpolmena Ges 
oT6opa KepHa, M CHOPOBO-MbWIbIeBaA XapakTepucTHKa ee He usyueHA. 

B pe3yJibTaTe H3y4eHHA CNOP U3 MaJIMHOBCKUX OTJIOMKeHHH, CTaMHHOFOpCKoO- 
rO HU TYJIbCKOrO TOPH30HTOB HaMH BbljeseHb! II, III, IV, Va, V6 u VI Kommuex- 
chl*. Syecb COXpaHAeTCA HYMepallHA KOMIVIEKCOB, IpHHATaA fwia Memexec- 
cKoro paspesa (*), C KOTOPbIMH 9TH KOMIJIEKCbI XOPOLWO ConocTaBssatoTca. Pa- 
Hee BbIeIeHHbI B Memexecce V KOMMJIeKC B HacTOSIlee BpeMA NOspasyeseHn 
Ha Va u VO. 

I] KOMN TeEKC BBIeNeH H3 apruJINTOB HWKHeEH YacTH HuKHeMaJIMHOB- 
cKOM TomH MaiMHoBcKoH ckBaxKuHbI Ne 20 (uHTepBas 1704—1670 m), mpocute- 
%KeH B OCeBOH HM OopToBbIX yacTax Kamcko-KuHeabcKol BnayHHbl H, BO3MOXKHO, 
mpucyterByer Ha TatapcKom cBoge. Han6oubuime MOM[HOCTH OTOKeHHH, co- 
jepxaulux I] Kommuekc, IpHypoueHbl K loxKHOM YacTu BNaquHEI ()KyKoBo 72,5 M, 
Bysylyk 40 m). B paspe3ax Tatapcxoro cBoya II KomnueKc BbIqeiaerca HaMH 
YCJIOBHO H3-3a NVIOXOH COxXpaHHOcTH cnop. MomHocTH OTMOKeHUM, comepxalUX 
II komnsekc, 3fecb cocTraBisioT 3,5—8 m. Tocnoycrsyrouree nomoxKenne Bo I] 
KOMMIIekce 3aHuMatoT Lophotriletes rugosus Naum., L. minor Naum., Leio- 
triletes inermis (Waltz) Naum., L. glaber (Waltz) Naum., L. subintortus 
(Waltz) Naum., L. microrugosus (Ibr.) Naum. var. minor Naum., Acantho- 
triletes spinosus Naum., Ac. erinaceus Naum., Trachytriletes punctulatus 
Naum. Equnnunpl cyyan HaxoxKeHuA He3HaUNTebHOrO UucNa cnop nogrpynr 
Trilobozonotriletes Naum., Trematozonotriletes Naum., Simozonotrilete: 
Naum., Euryzonotriletes subcrenatus Naum., NOJYUalouluX WHpOKoe pasBHu 
THe B BbIIlIeleKallHX MO paspesy OTIOKeHUAX. 

II Kommexc cnop B paspesax BysysyKa u KyKoBo ornuyaetca oT 9TaloH 
Horo (MamHosKka Ne 20) mpucytcTBHem B BepxHeii uactu ero 3HauNTeNDHOrE 


kouMuecTBa cnop Hymenozonotriletes pusillus (Ibr.) Naum., H. verruculatu 
Naum. 


er 
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II komiiekc BO BCeX H3YYeHHBIX paspesax, U3 KOTOPHIX ONpesesena saya, 
KCTpeuaeTCH COBMECTHO C HWKHEMAaJIMHOBCKMM KOMIVI€KCOM OCTpakKO, HU 6paxuo- 
tom (%). 

I] Komnuiekc He MMeeT aHanoroB B TloqmocKoBHoM Oacceline. 

III kKomMnamexkc BbeneH M3 aprMiMuTOB cpeqHeli uacTH HHKHeMaJH- 
OBCKOH TomMH MamuHoBcKoH ckBaxKuHbI Ne 20 (untepBam 1670—1632 m) u 
screen B mpegetax KamcKxo-KuneabeKol Briaquubl. MomuHocru 3Tux oT- 
(OXKCHHH MOCTENCHHO COKpalllaioTCA MPH ABYXKeHHM OT OCeBOH YaCTH BNaMHb! 
a8 M, ManunosKa Ne 20) x 6optam (27 Mm, Pajaepxa Ne 7; 12 m, Panaesxa 
01) M BBIKIMHMBaloTCA Ha TaTapcKoM cBOJe. 

B III komnuexce Hapayzy c Bugamu cnop II Kommuexca pasBurst Trilobozo- 
(otriletes inciso-trilobus Naum., T. trilobus Byvsch. in coll. u ap. Bug aTOH 
| eneeie Hymenozonotriletes genuinus Jusch. in litt., H. subauranthia- 
lus Byvsch. in coll., Trematozonotriletes gibberosus Naum., T. intermedi- 
i Naum., Simozonotriletes conduplicatus Andr., S. kiselensis Naum. incoll., 
Euryzonotriletes subcrenatus Naum., Lophozonotriletes macrotubercul atus 
usch. in litt., L. rarituberculatus Luber. B HesHauuTebHOM KoJIM¥eCTBe MIpE- 
yrctByroT Hymenozonotriletes notabilis Naum., Stenozonotriletes rauserii 

aum. in coli. III] komnmmexc Bo Bcex H3yYeCHHBIX CKBaxKHHaX BCTPeyeH B HH- 
epBallax, He OXapakTepH30BaHHbIx (ayHou. McKmouenne npescTaBaserT paspe3 

aJIMHOBCKOH cKBaxKuHbI 20, rye J. B. Hamupxunpm onpezeseus Orbiculoi dea 
ip., Lingula sp., Productus aff. teres Muir-Wood, Avonia lichwini Liss., 
fpetila pyxidiformis Kon. B uytepBante 1684—1603 M, mpeBpiuatouem mo 
[OILHOCTH 30HY pacmpocTpaHeHua III Komnmexca cnop (?). 

II] komnuekc TakxKe He HaxogUT ceOe aHanoroB BI loyMocKoBHom G6accelHe. 

PE conoctaBasetca co I] kommmekcom cnop (H¥KHeMaJIMHOBCKHM), BbIeseH- 
pim JI. A. KOurko B MasMHOBCKOM Tome Tatapun (*). 
IV KOMN NeKC BBIeeH B OTJOXKeHHAX BePXHEH UaCTH HW KHeMaJIN- 
ropcKkoH, | u HuxKHeH uacTu III nayueK BepxHeMaJIMHOBCKOH TowuLM MasHHoB- 
‘KOH CKBaxkuHbI Ne 20 (untepBam 1632—1450 Mm) u npocexeH B pa3pe3ax Kam- 
'KO-KuHebcKow BNaquHb! UM TatapcKoro cBoya. HanOouiee MOUHbIe OTIO*KeHUA, 
‘ojlep»Kaujue IV Kommsekc, IpHypoyueHbI K OceBoM yacTH KamcKo-KunesbcKon 
nayuub (182 m Manunopka Ne 20). pu gzBuxenun K ee Ooptam Hu cBORy 
| eee MX MOcTeneHHO coKpamlaeTca Jo 8—5 m. OrcyrtcTBue oToKeHHH 
| IV KOMMIeKCOM, BeEPOATHO BCJIEICTBHE Pa3MbIBa, YCTaHOBJIeHO B Copounucke, 
ysyyKe, Kpacapxe, JlepryHopke u pxye cKBaxMH TaTapcKoro cBojga. 
omee nomHo IV Komnsekc BEIparkeH B Mesexecce, J[MuTpuesKe, Pagaesxe. 

Onpeyenstomumu Bugamu IV xKomnsexca sBastorca Trilobozonotriletes 

ciso-trilobus Naum., T. cancavus Naum., T. trilobus Byvsch. in coll., Eury- 
onotriletes aff. megalothelis Waltz., E. macrodiscus (Waltz) Naum. (gpa 
apuetera), E. ciliato-marginatus (Waltz) Naum. Kpome sTux cnop, xapaxtep- 
ible, HO He MOCTOAHHBIe KOMMOHeHTHI KOMMIeKca: Dictyozonotriletes meleces- 
ensis Byvsch. in litt., H. giganteus Byvsch. in coll., H. radia 
us Jusch. in litt., Archaeozonotriletes Ne 1 Byvsch. in coll., A. 
‘iganteus Byvsch. incoll., Aletes duplex Byvsch. in coll., Lagenicula kidstoni 
rerndt., Triletes fulgens Zerndt., Triletes parviapiculatus Zerndt. Beerga 
[PHCYTCTBYIOT B 3HaUHTebHOM xKOJIMYecTBe Euryzonotriletes _subcrenatus 

aum., Stenozonotriletes rauserii Naum. in coll., Hymenozonotriletes genui- 
us Jusch. in litt., H. subauranthiacus Byvsch. in coll., Simozonotriletes con- 
luplicatus Andr., S. compressus Naum., S. kiselensis Naum. in coll., S. sub- 
obatus Naum., Trematozonotriletes intermedius Naum., T. bialatus (Waltz) 
Jaum. u B He3HaunTebHoM — Euryzonotriletes sulcatus (Waltz) Naum., 
tenozonotriletes literatus Naum., Hymenozonotriletes notabilis Naum., 
ophozonotriletes macrotuberculatus Jusch. in litt., L. rarituberculatus Lu- 
er. Dopme! nogrpynm Leiotriletes Naum., Lophotriletes Naum. o6sranpr ana 
ommsekca. CoflepxkaHue WX 3aMeTHO Bo3pacTaeT B Bepxax IV xkommusexca 
Homkomnmekc IV a). Tam xe B pxe paspesoB NosBAAeTcCA Buy Hymenozo- 


otriletes pusillus (Ibr.) Naum. 
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IV kommviekc Take He HWMeeT aHasnoroB B IJo,MocKOBHOM OacceHHe 
Ou conocraBjiseTca C KH3eJIOBCKHM KOMMJICKCOM CIIOp CapaliJIMHCKOM TOJI-\ 
mu Tatapuu (*), III (BepxHeMaJIMHOBCKHM) KOMMJIeKCOM 9TOrO Xe pavo- 
Ha, BbieneHHEM JI. A. IOurko (4), H KOMMeKCOM BapBapHHCKOH cBuTbI Ku-} 
sema. (*). 

. (Va KOMI ae KC BbleseH u3 BepxHei uacTu II] nauku BepXHeMaJIMHOB 
cKolt Tommu Mannnopckolt cKBaxkuHpt Ne 20 (nurepBpaa 1450—1440 m) u mpo- 
JIeKeH B psayle paspesos Kamcxo-Kuxenpckol Bnaguubl uM TaTrapcKoro cBoga, 
Te MOULHOCTH OTWOx*KeHu, coseprxKaulux Va KOMMIeKC, H3MeHsIOTCA OT 30 M 
(Imurpueska Ne 21) 704 m (MensemnHo-Axranpnm Ne 46). Onn orcytcrBy1r B 
BysyayKe, Copounncke, B Ena6yxckux paspe3ax H Ha Oombuielt yacru TaTap-}} 
‘cKOrO CBOa. 3 
_ Tlomuee Va xomnsexc mpeqcrapien B J[MuTpuesKe Ne 21; Pagaesxe Ne 7,, 
Myxanoso Ne 4 u Mesexecce Ne |. ‘| 

Va KOMMleKC XapakTepu3yeTCA CMeLIaHHbIM, MaJIMHOBCKO-CTaJIMHOrOp-j\ 
CKHM, COcTaBOM cmop. 

Coyep2kaHue 3fecb BHZOB cnop, mpeoOafaioulux B IV KommuieKce, coKpalita- ji 
etca, a kKommuectso Euryzonotriletes sulcatus (Waltz) Naum., Stenozonotri-4 
letes literatus Naum., Hymenozonotriletes pusillus (Ibr.) Naum., Tremato-j; 
zonotriletes variabilis (Waltz) Naum., T. commutatus Waltz u gpyrux 
-BUJIOB, Ppa3BUTHIX B CTaJIMHOrOpCKOM TopuHs0HTe, yBelHuMBaeTcA. Uae Bcero; 
Bub TV uv BplueexKatlero 10 paspesy VO KOMMJIeKCOB BCTpeyaloTcA IIpHMepHO jy 
B paBHbIX KoHMUecTBax. B MeneKecckol ckBaxuHe Ne 1 B Va KommleKce mpeoo-; 
saatoT BULLI CTaJIMHOFOpCKOTO TOpH30HTAa, 4TO 3aCTaBHJIO Hac paHbuUle Napad-, 
JI@M30BaTb STY YaCTb C HH3aMH CTamMHOropcKoro ropH30HTa Ilox~mMocKoBHOrO 
6accelina (1). JlambHeliiiee H3y4eHHe MOKa3aJl0, YTO STOT KOMIMVJI€KC HEJIb3A CO- 
MOCTaBJIATb HH C OHHM, pa3BuTbIM B [JoqMocKoBee. | 

Va KOMIJI€KC MOXKeT ObITb comocTaBseH c IV KOMMJIeCKCOM, BbIJe@JICHHbIM 
JI. A. lOurko B MamMHOBcKOH Tome TatTapuu (4). i 

V6 KOMN TeKC BbIeeH B CTaJIMHOrOpCKOM TOpH30HTe H XapakTepH- 
3yeTCA CJIeLYIOUL4M BHAOBbIM cocTaBom: Euryzonotriletes sulcatus (Waltz) Na- 
um., E. trivialis Naum, E.subcrenatus Naum., E. ciliato-marginatus (Waltz)! 
Naum., E. macrodiscus (Waltz) Naum., Stenozonotriletes literatus Naum., | 
Hymenozonotriletes pusillus (Ibr.) Naum., Trematozonotriletes commutatus } 
Waltz., T. variabilis (Waltz) Naum., T. incisus Naum., T. bialatus (Waltz) 
Naum., Trilobozonotriletes inciso-trilobus Naum. u ap. B HeKoropprx paspe3ax 
BcTpeyaetca Hymenozonotriletes macrotuberculatus Byvsch. in coll. 

MouqHocTb OTJIOxKeHHH, cojeprxKauux VO komnuieKc, u3MeHsAeTcA or 104 mM 
B Batrcxon Ne 12 no 8—12 mM Ha TatTapckom cBoge, BUOTh NO BLIKJIMHHBaHHA 
B paye paspe30B mocmeqHero. | 

' V6 KomMlekc conocTaBaeTcCA C OJHOHMeHHBIMA KOMMIeKcamu Tlogmoc- 
KOBHOrO Oaccelina, Tatapuu (4,8) 4 KOMMMeKCOM CHOP OCHOBHOM CBHTBI 
Kusesa (?). 

VI KOMN Te KC BbIeleH B TePppHTeHHBIX OTMOXKEHUAX TYJIbCKOTO Fo- 
pu3outTa. OH XapakTepusyetca mpeoOlaqanuem Hymenozonotriletes pusillus 
(Ibr.) Naum., Trematozonotriletes bialatus (Waltz) Naum., T. variabilis 
(Waltz) Naum., T. punctatus Naum., menkux cnop 6e3 oropouxu Leiotriletes 
microrugosus (Ibr.) Naum., L. inermis (Waltz) Naum., L. subintortus (Waltz) 
Naum., Trachytriletes minutus Naum., Acanthotriletes simplex Naum. u 
HaJIM4HeM B MeHbIWeM KosHyecTBe Simozonotriletes gibberosus Naum. in coll., 
Hymenozonotriletes fossulatus Naum. in coll., Diatomozonotriletes speciosus 
Naum., Perisaccus simplicissimus Naum., P. primigenius Naum. ConepxaHue 
3necb Stenozonotriletes literatus Naum., Trilobozonotriletes inciso-trilobus 
Naum., Simozonotriletes sublobatus Naum. u cnop nogrpynmst Euryzonotri-_ 
letes Naum. pesKo cokpamlaetca mo cpaBHennio c V6 KommuleKcom. | 

VI kKommsekc BbiqeeH He BO BC€X H3YYeHHBIX paspesax. Tam, rye on Obi 
OOHaPyAKeH, MOM[HOCTH TeppHTeHHOM YaCTH TYJIbCKOTO TOPH30HTa U3MeCHAIOTCA | 
oT 41 m (Bsarcxasa Ne 12) go 7,5 m (Bysyayx). 
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B paspese Bysy.lyKa, Kpacapku u Kpacuoro Spa VI Kxomnaexc BCTpedeH 
BMECTHO C (ayHO OCTpakoy H topamMuHUdep TysMbCKOTO BpemeHH. 
_ VI Komnsteke conocraBuIAeTca C TYJbCKHM CIOPOBO-MbIMbIeBBIM KOMIVICKCOM 
[oMOCKOBHOrO OaccelttHa u Tatapun (4°), 


BBBOZ BI 


1. ManwHopcKas Tova HMeeT CMECIIaHHbI, TYPHelCKO-BU3eHCKHH, cocTaB 
HOD, MIpH4ueM MHOTHe BUJb, XapakTepHble JIA TYpHelicKoro sApyca, He BCTpe- 
AIOTCA B Heli coBceM. B KOMMJIeKCaX CHOP MaJIMHOBCKOM TOMUIH pasBUTbI BU- 
fickue Bue: Leiotriletes inermis (Waltz) Naum., L. subintortus (Waltz) 
au, Trilobozonotriletes inciso-trilobus Naum., Simozonotriletes condu- 
licatus Andr., Trematozonotriletes bialatus (Waltz) Naum., Euryzonotriletes 
aacrodiscus (Waltz) Naum., E. subcrenatus Naum., E. ciliato-marginatus 
Waltz) Naum. u mp. PyKoBogcerByacb npvHiunoM mpoBexenua crpaTurpadu- 
SCKHX TpaHHIl MO NOABJICHHIO B JOCTATOUHOM KOJIMYeCTBe HOBbIX BHJOB, Mpo- 
OJLKAaIOWMNMX PasBUTHe B BbIINeeKAalMX OTOMKeCHHAX, TpaHuuy Mexy TYp- 
eCHCKUM H BU3eHCKHM ApycaMH CJleqyeT MpOBOAUTS B OCHOBaHUN I] KomnmeKca 
nop, T. €. B NMOOUIBe HWKHEMAJIMHOBCKOM TOJIMIM. 

2. OObeM MaJHHOBCKONM Tommu B. M. TlosHepa Hamu HeCKOJIbKO COKpallieH 
A CUeT OTHECEHHA K HH3AM CTaJIMHOFOPCKOrO FOPH3OHTAa OTMOMKEeHHH, Comepxa- 
(MX CMCIIAHHbIM, MaJIMHOBCKO-CTaJIMHOrOpcKHH, KOMMsIeKc cnop (Va). B 9tTa- 
OHHOM pa3pe3e MaJIMHOBCKOH CKBaxKuHbI Ne 20 paccMaTpHBaeMble OTJOMKCHHA 
JOTBETCTBYIOT BepxHel uacTu III] nauKu BepxXHeMaJINHOBCKON TOJILIM. 


BcecowosHb HaydHO-McceqOBaTebCKHH Ilocrynuo 
reOMOropasBeOuHbI HeTAHOH MHCTHTYT 11 X 1959 


IWMTHPOBAHHAA JIMTEPATYPA 


ie Bebe ue pas TAH 116) NovG (1957), = B. Me Mo nie pyako es SMPs 

112"957). “2G. BP GCemuxatrosa, A. A. Pr xosa, J. ©. Pocropi esa, 
AH, 118; Ne 4(1957). 4H. Tl. Berenes, JI. ©. Poctrosnesa, J. A. Omxo, 
p- BHHTHN, s. 14 (1959). * JI. C. Ty 30Ba, Tp. copem. no npo6smeme HedTerasoHoc- 
oeTH Ypano-Ilopommpa, 1956. ° A. Il. Baygopos, JI.C. Ty3o0na, JAH, 111, 
2 3 (1956). 
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Jloxaagn Akayemunm Hayk cccP 
1960. Tom 131, N: 4 


B. A. FOPHH 


O PASMEUEHHM 3AJIE)KEM HEOTH MW FA3A 
CEBEPO-3ANAMHOFO BOPTA }O)KHO-KACNMMCKOH BMAMHbI 


(IIpedemaeneno axademuxom A. A. Tpopumyxom 14 XT 959) 


O6o6uleHHe SObUIOCrO Hay4YHO-HccMeLOBaTeMbCKOO MaTepHwalla MO TeKTO-}t 
HUKe MH Hedrera3oHocHocTH SamagHoro Oopta TOskHo-KacnMvckow Bma/MHbl) 


NO3BOJIMJIO pa3spellUTb OAH U3 CYLLECTBCHHBIX BOMPpOCOB HepTAHOU reoJIorHH —# 
YCTaHOBUTb OCHOBHbIC 34KOHOMEP- iii 


HOCTH pa3MeuleHHA MH dopMupo- 


yy 4 
/ Kel B HedTera30HOCHOH MpOBHH-}hi 
IS Cine | 
SOW an lbyep ly uu l[OxxHoro Kacnua. m 
SEER SL/L ¢ 
5 SORA Ly WY Wy bfO) 
[Na Wie Yh XapaktepHoit OCcOOeHHOCThIO) 


Uff DL 
Sema xa SS ——* Hecprera3OHOCHOCTH pacCMaTpHBa- 


YC 


BC€ MHOFOUHCJICHHBIe HbIHe pa3-| 
paOaTbIBaeMble MeCTOPOXTeHHA, 
CBA3AHHbI€ C OTJOKEHHAMH Cpel-) 
Hero miwoWweHa (NpowyKTHBHOK 


HBIMH pa3pbiBamu (puc. 1). 

B HenocpeycTBeHHOH Os1M30CTH | 
OT MecTa MepeceveHHA paspbIBa C) 
aAHTUKJINVHAJIbHbIM MNOXHATHEM Ha 
mA KAcmmacKal mana a pacuanGlenett ee eee eee 
rebestens uectoptacienni = 12 repaaunre mecro- “OK PacnOnOen bl Bee ke aaa 
poxweuun, 2— pasppeb, 3—anTuKinnaibnpe  FOUIMEe HIM MCKOMAeMble Tp A3eBbIe}y 
cknanku, 4— morpeOenupe noguatua, 5—rpa- (ragsoHepTaHble) ByJIKaHbl. 


HHIbI M€3030HCKUHX BasloB; /— o6macTb morpyxe- Ha npusmaraemof cxeme o6- 

Hua Bonbutoro Kapxa3a, // — cepepo-3anayupiii 

OopT Bnaqunp, //] — Huxnexypuuckaa jenpec- ACTH COMP CIA CeBepo-saliaae 

cua; CA — Cesepo-Anmeponcxuli pan, JOA— Horo Oopta IlOxnHo-Kacnulickon 

fOxuo-AnmepouckuH sant, A— AnatcKuli pan, BUaWHbl c OOMacTAMU MOrpy2xe- 
AH — Hwxuexypuackuht Bam Hua TiapHoro KaBKascKoro xpebal 


Ta H HwxunekypHuckonw jempec- 

CHH BbIJeJIeHbI OCHOBHbIC TEKTOHHYeECKHe SJIEMCHTbI PaCCMaTPHBaeMOFO yuaCcTKa | 
3e€MHOM Kopbl (cM. pu. 1). 
Mes030iicKH CTPyKTYPHbIli 9TaxK, KaK 9TO CMeLyeT U3 MHTepNperalMu reo- 
(PU3H4eCKOTO MaTepHasla, XapaKTePeH Ha/IMYMeM PeTHOHAJbHbIX BaMOOOpasHbIx 
NOAHATHH (BaJIOB). 
Cesepo-Ammepoxckuit (CA) u IOxno-Amuepoucknii (JOA) panei mpegonpere:- | 
JIAIOT YCPTbI TEKTOHHKH HW reoMopdosornu Amuepowo-KoOnicrancKoro yuacrKa | 
ooactu, Anatrckuh (A) 1 HwxKnexypuncknit (H) Banet — Anatcxoli TpAbI HW? 
IIpukypHHCKOM HU3MeHHOCTH C TIpHJleraloulMMu K HUM OcTpoBaMM H OaHKaMu i 
PpASCBYJIKAHHYCCKOFO MPOWCXOKMeHHA, PaCNOJOXKCHHBIMH B OCHOBHOM MO HX. 
rpanunam (},”). { 
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@opMHpoBaHHe CKJaOK TpeTHuHOTO CTpyKTypHOrO 9TaxKa, ABMBIIMXCA 
ObCKTAMH CKOIVICHHA (JIOByUIKaMH) He*ru M rasa B paspese MOLLHOFO KOWWIeK- 
{Opa — MpOAYKTHBHOK TOM, NpoTeKalo B TeCHOM CBA3H C OTHOCHTE/IbHbIMH 
/OpOco-CJ[BHTOBbIMH CMeIICEHHAMH Me3030HCKHX TEKTOHHYeCCKHX OJIOKOB B CTO- 
fony lOxxno-Kacnulickow BnagquHyt. 
| STH CABHTOBbIe CMCIICHHA MO PerHOHaJIbHbIM TyIyOMHHbIM pa3JIOMaM CO3- 
ie CTPOMHy!0 CHCTeMY NOCMETPETHYHBIX Pa3spbIBOB HM OOYCIOBHIN KysHCOO6- 
faSHOe PaCHOMORKEHHE OTCMbHIX OpaxvaHTHKIMHaeH NO UX MpocTupaHuio, 
i! JIOXKHEHHBIX YyKe CBOeH CHCTeMOM JM3bIOHKTHBHOM AucoKaWHN. More 
(TpyH yrleBoLopoqoB B mpolecce MHoroda3sHOH MpepbIBHcTO-HempepbIBHOL 
KCPTHKaIbHOH MUrpallun Cc ryOHHbI cosqamM Oorarelimme ckONeHHA 3alexeli 
ebTH WM Yasa B OTMOKeHHAX cpefHero mIMOMeHa. 
|| He ocraHaBauBascbh Ha yxe panee OMMCaHHEIX HaMH reoMoposorMyeckux 
}COOCHHOCTSIX JIMHeHHbIX 30H PeHOHaJbHbIX pa3pbIBOB — C MPAMbIMH M0Ka- 
harenamu BepTHKaJIbHOM MHrpalluu HepTH, rasa U BOsbI (HedreBy/IKAaHMYeCKHe 
| €KKH H Jlalikv) 10 UX MpoOcTHpaHUn, CilekyeT OCOOO OTMETHTS PA TEX ABICHUH, 
SOTOPble MONYuWIH OObACHEHHe Moce ycTaHOBJIeHHA MecTa HM HanpaBJeHHA 
CrHOHAJIbHBIX Pa3PbIBHbIX HapyWIeHHH Ha yYacTKaX XOPOWIO pa3BeaHHbIX HU 
{3yYUeCHHBIX HedTeHOCHBIX Muousaselt. 
Oco6eHHO APKH NpPHMep pOJIM pa3spbIBa CNOMHOCTH NOpo B cbopMupoBa- 
(MM 3aJlexKU HepTH HW ra3a B HWKHEM OTJee MPOAYKTMBHON To WaeT Basa- 
|tano-CaOyHuHHO-PaMaHHHcKoe MecTopoxkgeHHe. Tenepb yxKe mpesebHO ACHO, 
fito oOpa30BaHHe «BUCHY¥el» 3ale@KH B MOKAPMAaKHHCKOM CBUTe — y3KOH Mo- 
|tocbl He*bTH, MPOTATHBAIOMeHCA BAONb paspbIBa BKPeCT NpOcTHpaHHA TOPpH30H- 
ale TllacTa — Ha BbICOTy Oosee 2 KM 0683aHO 3f/eCb MUFpalluu HedrTu no pe- 
HOHAJIbHOMY Pa3PbIBY H HAaCbILCHHIO KOJWIeCKTOpa BOb COpoco-cABHroBoH 
|kHculOKallHH. 
ABmeHve, BOKpyr KOTOpOrO CTPOHJIHCb ABHO HayMaHHble peqnoso0xKewHA, 
TOIY4HsIO 3fecb cBOe OObACHEeHHE. 
|| YcJOBHA 3aleraHHA HedTu HW ra3a NO BCeM OCTAJIbHbIM MIOWayAM C y4eTOM 
acTHUHOrO Nocwezyroulero pacnpeyseseHuaA WH NepepacnpeneteHua HecTH H La- 
a B JIOBYIUIKaX 0 3aKOHY PpaBHuTallHH TakxKe JaloT NOATBepxKAeHHe STON KaccH- 
€CKOH 3aKOHOMepHOCTH. 
B cBeTe BbIABJICHHOM 3aKOHOMePHOCTH B HallpaBJIeHHH H B3aHMHOM coueTa- 
Huu AnurepoHo-Ko6pictancKon 4 AsatcKo-I IpukypHHCKOH CHCTeM PerOHaJIbHbIX 
)a3pbIBOB Me3030HCKOrO H TPeTHUHOFO CTPYKTYPHBIX 9TaKeH NOMYUMIM paspe- 
} eHHe UH YCJIOBHA Pa3MelleCHHA PPA3ZeBbIX BYJIKAHOB 10 MIOWaqM ceBepo-sanal- 
HOTO 6opta FOxkxHo-Kacnuiickoh Bnagquunl. Iloryuaet cBoe OObACHeEHHE KOHICH- 
pallua rpxa3eBbIx ByIKaHoB B I IpukypHHcKO-AJATCKOM TEKTOHHYECKOM Tepekpe- 
LTKe Pa3pbIBHbIX HapYWIeHHH C H3JIMAHHeM Ha MOBEPXHOCTb KOJIOCCaJIbHbIX Macc 
rak Ha3bIBaeMOl ComOuHONM OpeKkuHH. 
| BopiapsienHe MexanHu3ma cdbopmupoBauna lOxKHo-Kacnuiickol BiaqMHbl U He- 
ibreraSOHOCHbIX CTPyKTYp ee CeBepO-3aNaqHOro OopTa MpOJHO CBeT H Ha pOJlb 
IPe€CHOBOJHOM MpOYKTHBHOM TOJIMIM KaK MOLLHOrO aKKYMYJIATOPa H KOJWIeCK- 
ropa MUIpHpyloulHx NO paspbIBaM YIJIeEBOLOPOOB. 
| Tlonyuuau nogrsepxyzenne Baring JI. B. HanupKuna u A. JI. Cymranosa 
3.4) Ha ycOBUA (OpMHpOBaHHA MpOAYKTHBHOH Tos. Bowe ecTecTBeHHO, 
TO KOHTHHeHTaIbHad HHMUA (JembTa) @opMaluu MatTepHkK (*) ABHJIacb XOpo- 
MM BMe€CTHJIMUEM MUPpupytouleH CHU3y HedbTH, Ha NyTH BepTHKaJbHOK Murpa- 
[MM KOTOPOM MPH HaMMUMM COOTBETCTBYIONIUX JIOBYWeK MOFIM OOpasoBaTEcsA 
Se IIPOMBILJICHHble CKOMICHHA B paspese BCeH HMxKesaeralolleH TOMUMM 3eMHOH 
opp (*). 
 Tlo3HaHue mexaHu3Ma (bopMupoBaHHa HedTeras0BbIX MeCTOPOXKJeCHHH B 
OHOH H3 OOWIMPHbIX HM OoraTeliiMx HedTerasOHOCHbIX MPOBHHUMN Mupa mpez- 
CTABIACT 3HAYHTEIDHbIN War BMepey B OOileH NpoOsemMe NpOMcXo*KAeHuA HET 
M rasa H OOpa3s0BaHHA UX 3aexkel. 

Hasuune aHasOrHuHbIxX YCOBH, He TOBOpA O BOCTOYHOM OopTe BNaLMHHI, 
yMeeTCH HB psyle Apyrux oOsacrei semHol Kopi (°), a Xopowio usyyeHHas 06- 
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JiacTb Kacnulickol Bnayuupl (*) qaeT OoraTbi MaTepHadl JIA yCTaHOBJIeHHA pA 
a MIPHHUMMNMabHBIX MOOKeHu B OOacTH He*rera3s006pa30BaHHusA. 

BbIABJICHHe OCHOBHOM 3aKOHOMePHOCTH B pa3MelleHHH 3aslexKel HepTH 
ra3a B OOlacTH ceBepo-3anaqHoro Oopta TOxKHO-Kacnuiickoi BmlaHHb! M03B0: 
JIA€T CYMTb O TepCNekTHBHOCTH BCeH STOM OFpOMHOH Mlomjaqu HW HanmpaBJie- 
HH JaJibHeweH pa3sBeqKH Ha BCKPbITHe HOBbIX He*TAHbIX HW Ta3OBbIX Me€CTO 


pox qeHuu. 


WUuctutyT reomoruu um. WM. M. Ty6xuna Iloctynua0 
22 K 1959 


Axajlemun Hayk Asep6CCP 


LHMTHPOBAHHASA JIMTEPATYPA 4 
| 


1B. A. Topun, JAH, 122, Ne4(1958). ?B. A. Topuu, JAH, 126, Ne2 (1959)... 
3.B.Hamuspxkuu, Yuenne o canuuax, 2,37. AHCCCP,1956. * H. M. Crp aq) 
xoB, Hs3s. AH CCCP, cep. reon., Ne 1 (1950). *& A. 0. Cyatanos, Jintonorua: 
IpOMyKTHBHOH Tomu, Baxy, 1949. ¢&T. TM. Tampasaun, JIAH, 124, No 6 (1959). 
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Aoraagn Akagemun nayx CCCP 
1960. Tom 131, N 1 


TFEOJOLFHA 


A. A. PEBHH wu A. HW. 3APHILKHA 


O THAPOTEPMAJIBHO-METACOMATHUECKOM ®JIKFOOPHTE 
SOHbI COWJIEHEHHA JOHBACCA C MPHA3OBbEM 


(IT pedcmaeaeno axademuxom J. C. Kopocuncxum 2 1X 1959) 


B IIpuasopcKow uacrH YkKpaMHCKOrO KpHcTasMYeCKOTO IMMTa UH CpesM OT- 
OxKeHHH KapOona JlonOacca B MTepaType HeEOAHOKpaTHO OTMEeYaJIHCbh HaXOMKU 
JIKOOPHTa, HMeBLIHe, OLHaKO, JIMUIb MHHepasormueckoe 3HaueHHe. YKa3aHHa 
1a HaXOXKJeHHE B IPOWIOM Takoro :irooputa uMerotca y M1. MBanuykoro u gp. 
3). AnaTuto-100puToBad »%KuIKa m0 GanKe IlomakoBort onucana II. V. Jle6e- 
epbimM H B. A. Mosesot (7). B. MW. Ky3bmeuko jerasbHo Oba ucceqOBaHa 
Terposo-[HyTOBcKadA (buOOpHTO-KapOoHaTHaA Xa, 3asleratoulaa cpequ rpa- 
{HMT-CHCHUTOBbIX MOpox, KaabMuyccKOrO MaccHBa. 

Hospi paHoH pacnpocTrpaHenua drooputTa pacnosioKeH B mpememax c. 
loxposo-Kupeezo (p. [pysckua Enanunuk) 4 pe3Ko oTaMuaeTca m0 ycOBHaM 
3asleraHHA. YKa3aHHOe (PJIOOpHTOBOe MeCTOPOXKeHHe CBA3AHO C THApPOTepMawJb- 
10H JI€ATEJIbHOCTbIO PaCTBOPOB, BbI3BaBIUeli MeTACOMaTH¥eCKOe 3aMellleHHe 
3MelLaOUlHX H3BECTHAKOB KapOoHa. CrpykKTypHO MecTopoxKeHHe NpHypoueHo 
< rpaOeny, OlarojlapaA YeMy OHO COXpaHHJOCb JO HaCTOAMero BPeMeHH B OKpyKe- 
HHH MOpod KpHctassuyeckoro cyHameuta. Ilo cBouM reHeTHueCKHM OCOOeH- 
qoctam IJoxpoBo-KupeescKoe MecTopoxeHHe (JIIOOpHTOBLIX py ABIAeTCA 
IepBbIM B Tpegetax YkpanucKon CCP mMecropoxjeHveM Takoro poja H Halo- 
MHHaeT JIMIIb aHaslorHuHoe Bo3HeceHckKoe MecTopoxk jeune Ha J[aibHeM Boctoke. 

Patton _Iloxpopo-Kupeepckoro MecTopoxeHHA pacnoJiaraeTcA B CeBepHori 
qactH EjaHunkKckoro rpaHoOcveHHTOBOrO MaccHBa (') H CTpyKTYpHO npHypoueH 
< MlepeceyeHHio JBYX KPYNHbIX TEKTOHHYECKHX 30H: BOMHOBaXCKOH, CyOumMporT- 
i0oro mpocTHpaHun, wu Kabmuyc-EnanunKckoli — cyOmMepHyMoHabHoro (‘). 
COBOKYMHOCTb pa3sIOMOB JBYX HalpaBJIeHHH OOYCJIOBIMBaeT HayIMune B pahoue 
‘TPYKTyp THNa ropcT-rpa6ex. 

O6uue vepTH reomorMuecKoro CTPOeHHA paloHa CBOAATCA K CJIeWyrouLeMy. 
Jau6onee I peBHHMH MoposaMu palioHa ABJIAIOTCH apxelickKve THeHCbI HM MHTMa- 
‘ATI, HHTPYAUPOBaHHble ApeBHUMH FpaHuTaMH. OTOT KOMIIeKC NOpO NpopBaH 
‘paHO-CHeHMTOBOM HHTpy3vel BepXHempoTeposouicKoro Bospacta (EmaH4nkcKnit 
faccuB). K cesepo-sanayzy (1 km) ot Iloxpopo-Kupeesckoro mMecTopoxjeHHA 
YTMeUCH MACCHB YJIBTPaOCHOBHbIX MOpPOA, a HeECKOMbKO roro-sanaHee (0,5 kM) 
{CCTOPORKICHHA PaSBUTHI YJIbTPalleOUHble MOPOAb! THMa MaJIMHbUTOB. 3HauH- 
eIbHOe pacnpocTpaHeHHve B paione uMeror scpy3uBHble NOpObl OT OCHOBHOTO 
OasaJIbTbl, MHpOKCeHoOBbIe NOpdupuThl) AO WeMOuHOrO cocTaBa (anbOuTopupst, 
ypTodups!). CorjacHo onpeyeseHHuAM, MpOBeJeHHBIM MO HallleH mpocboe AH 
YCCP, MMpOKCeHUTHI, MaJIHHbUTHI M UWeOUHbIe addby3HBbl MMeIOT aOcOJHOTHBIM 
sospact 250—280 mau. ser. Ba3gaibTbl, MMpOKCeHOBbIe NOpPupurTsl mpeznosno- 
KUTeIbHO MapasWieH3yloTcA HaMM C MaseoOasaIbTaMH 30HbI COWIeHeEHHA H 
YTHOCATCH K Be€PXHeJeCBOHCKOMY BospactTy. 

Textonuueckoe crpoenue Iloxposo-KupeeBckoro MecTOpOxyeHHA B OOULeEM 
TpaxkaeT YepThl TEKTOHHKH palioOHa WU IpeACTaBJIEHO COBOKYMHOCTBIO CeBepo- 
analHeix (THNa BomHOBaxCcKHX) HM CeBepo-BOCTOUHBIX (THMa KasbmMuyc-Evau- 
IMKCKHX) HapywleHui. OcHOBHOM CTpyKTYpOH MeCTOpOXKJeHHA ABAAeTCH rpa- 
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eH, ClOx%KeHHBIM TyamMu IopCKorO BO3pacTa HM H3BECTHAKAMH HWKHETO KapOo-— 
Ha, OCJIOXKHCHHBIX [aCTOBbIMA TelaMH TpaXHaHJe3MTOB. 4 
T'uqporepMasbHo-meTacomaTHyecKHe O6pasoBaHnusa B paiione EnanunkcKoro 
MacCHBa pa3HOOOpasHbI MO MaciuTadaM: OT MeJIKUX MpOABNeHHM JO KPYMHBIX ) 
MecTopoxkyeHuit. HanOomee MoulHoe pasBHTHe B palioHe Noy4HIM PpsOOpuT- 
KapOOHaTHbIe MeTaCOMaTHYeCKHe MH PHApOTepMaJIbHble OOpasoBaHHsA. 


tS ae he Te ie 


Puc.«1. CxemaTuyeckaa reooro-ctpykTypHaad Kapta Boctouxoro I[Ipn- 
a3oBbA, 1 — ambOutopuppl, 2— necuaHo-rmuunctan Toma CY, 3 — jo- 


JIOMHTHI, HSBeECTHAKH Cree 4 — Tpaxutpl, 6 —Tydbl, WecuaHukKu, CnaHuEt 


Di, 6 — naneo6asanbTnl pi-tr, 7 — mleCuaHuKH, CIAHIUbI, H3BECTHAKH pir 
3? ' 3 3° 


8 — HeeMHOBbIe CHEHHTHI, 9 — nupoKceHuTE!, 10 — rpaHo-cHeHHTOBBIi 
Komisiekc IIpuasopba Pte, J] — aHaqombcKHe rpaHuTE Pty /2 — rnefi- 
COBO-MHIMaTHTOBhI KOMMMIeKc A;— Ao, 13 — rpanoguopuTst Ag, 14 — 
KOHTaKTEI Nopon, 15 — TeKTOHMYeCKHe 30HBI, 16 — 30HbI THApPOTepMamp- 
HbIX MposBeHui, 17 — PMOOpHTOBOeE MecTOpORAenHe H MpoABJeHHA 


@OOpuTOBaA MMHepassalluA LaHHOrO palioHa KOHTpouMpyeTcaA TeKTOHH- 
yeckOH 30HOM CyOMepHMOHaIbHOrO HanpaBseHua (CB 20°), orpannunsBatoutelt 
rpadeH c ceBepo-3anaqa. Byoub sTOrO TeKTOHHYeCKOrO HapylleHus, KOTOpoe 
OTHOCHTCA HaMH K cucTemMe Kanbmuyc-EnaHuMkcKux pa30MOB, MMHepasu3a- 
IMA OTMeuaeTCH Ha MpoTA*KeHHu 4 KM. 

[lo reHesucy M TeKCTYPHBbIM OCOOeHHOCTAM BbIJeNAIOTCA ABa THMAa dmOOpH- 
TOBOM MHHepasusauu. IlepBpit Tun MpexcTaBeH THMHYHEIMA ru~poTepMaJb- 
HBIMH 3O0HAMM MIpOXKHJIKOBO-BKPalWICHHbIX, OPeKUHeBLIX py cpequ anbOuTodu-- 
poB, TpaHHTOB M Apyrux nopox paliona. Munepasusalua npoKHIKOBO-BKpan-— 
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CHHOFO THa ipHypoveHa K NpPHNOAHATOM 4acTH, MpHMbIKarouleH K CeBepo-3a- 
ajHoMy Oopty rpa6eHa. SoHbI Takoro OpyfeHeHHA MMeloT mpocTHpaHHe CB 
O° HW KpyToe ceBepo-3anaqHoe NayeHHe; BUMMaA MOUIHOCTh UX KOJeOeTCA OT ~ 
,O 40 20 M H Oomee. MomjHocTs NpoKHAKOB :iroopuTa B 30HaX H3MeHAeTCHA OT 
MM JO 5 cm. CojlepxKanve dbsrooputa Bapbupyer oT 2 no 51%. Munepanusa- 
(HA JIAaHHOFO THMa OTMeYaeTCA MO NpOcTHpaHulo Ha paccTOAHHH 4 KM, a nO 
epTHKasIH Oo 350 M u Oouee. i 

Bropou THN, COCTaBJIAIONIMH TlaBHy!0 WeEHHOCTb Ha MeCTOPOXJeHHH, Mmper- 
TAaBJICH MeTACOMATHYeCKHMM HEMpaBHJIbHbIMH 3aJleKaMH HW ABJACTCA pe3yJIb- 
‘aTOM MeTaCOMaTHYeCKOrO 3aMeLICHHA H3BECTHAKOB TYPHeHCKOFO BO3pacrTa. 
eracoMaTHyecKne OOpa3s0BaHuA JIMTOMOrMNeCKH pacnOularaoTcAd cpequ 1u3- 
SECTHAKOB HWKHETO KapOoHa, CTPYKTYpHO MpHypoueHbl K MepeceyeHuro pas3- 
JOMOB C€BEPO-BOCTOUHOrO “H CeBepO-3aNaqHOro HallpaBsIeHHH HW MpocTpaHcTBeH- 
JO pacnOJlaraloTca B 3anaqHOM yruy rpadeHa. Hayo nosaratTb, 4To pellaroulum 
{OMCHTOM [JIA (OPMUPOBaHHA MeTaCOMaTHYeCKHX 3aJlexKel Mocy2Kua COBO- 
<WIHOCTb STHX JBYX HalpaBJeHuH, M3 KOTOPBIX CeBepO-BOCTOUHOe ABJAeTCA 
VIHEIM. DJICOPHTOBAA 3aJlex%Kb BbITAHYTa B CeBePO-BOCTOUHOM HampaBseHun 
1 IIPOCTPaHCTBeHHO pacnOJlaraeTcaA BOIM3H HW MapaJieIbHO 30HaM MpoxKUHJIKO- 
sbIX PY B albOuTo*pupax. Ilaqenue 3anexKU ceBepo-3anaqHoe, NOX yruiom 45— 
99°. MeracomatTuyeckoe TesIO HMeeT NO MpocTHpaHHio WIMHY OKOO 100 Mm, mo 
tajeHuio 80 M H MOLHOCTh oT 8 oO 80 M. CofepKaHne dultooputa BapbupyerT OT 
‘9 no 85%. Tmy6una 3asieraHua py u3sMeHsetca oT 90 go 192 M. 

TekcTypa MeTacoMaTHueCKHX py MaCCHBHacA, a THAPOTepMaJIbHEIX — Mpo- 
KHJIKOBO-BKpallleHHad HM OpeKkuveBas. CrpoeHwe MeTacOMaTH¥eCKOrO Tela Oc- 
IOXKHECHO HasIMuveM JaeK albOuTodupa, KOTOpble TakxKe NOABeprasiucb wacTHy- 
IOMY ONJIABHKOBaHMIO M KapOoHaTH3allH. 

MuuepasibHblit cocTaB OOOMX THMOB py OMHOOOpaseH HM pa3s/MUAeTCA JIMIIb 
<OJIMYECTBEHHbIM COOTHOIICHHEM MHHepaJoB. TaBHbIMH MHHepaJlaMH py ABJIA- 
OTCH (IOOPHT, KaJIbILHT, NOJOMUT, MOeBbIe wMaTb, KBapw. M3 Bropoctenen- 
IbIX BCTPe¥aloTCA CHepHT, OapHT, WesecTHH, FrasleHuT, csasepuT, mupuT. D.to- 
IPHT Ha MeCTOPOXKIeCHHU ABJIAeTCA BeYUIHM MuHepasiom. I]BeT *irwoopnta B 
DCHOBHOM (pHOJIeTOBbIN, BCTpeualoTcA Oecl[BeTHbIe H 3e/eHbIe pasHocTH. [loKa- 
3aTeJIb MpesOMIeHUA ero H3MeHAeTCA OT 1,425 no 1,43, yRembHbI Bec 3,2. 

Ilo mMuHepasbHomy cocTaBy py»! Iloxpopo-KupeesBckoro MecTopoxeHHA 
ITHOCATCA K KaJIbILMTO-CHJIHKATHO-@JIIOOpHTOBEIM. 

_ B patione Tloxposo-Kupeesckoro MmecTopoxKeHHa Kpome bmioopuToBoH 
MUHepaJIM3allWH yCTaHOBJIeHbl MPOABJICHHA KMHOBapH, CAaMOPOAHOK MeJM, NOJIH- 
MeTaJIJIOB, OaputTa H Jp. 

XapakTepubl JIA Bcero palioHa WIMPOKO pasBUTHIe Mpollecchl rH{poTepMasIb- 
40-MeTacoMaTHyecKOH KapOoHaTusalHu nopogx. B npefenax Iloxposo-Kupees- 
*KOrO rpa6eHa, CIO*KeHHOFO H3BECTHAKAMH, WIMpOKoe pa3sBHTHe MOY KOH- 
faKTOBbI€e H3BECTKOBO-CHJIMKaTHbIe POrOBHKH, MHHepaJIOrHA KOTOPbIX Mmpeycta- 
BJICHA KQJIBI[MTOM, TPpOCCYJIAPOM, Be3yYBHaHOM, SITMAOTOM. YcCTaHOBeHO, 4TO 
DOrOBHKM MpOCTpaHCTBeHHO pacioslaraloTcA Ha KOHTAKTe TpaxWaHJe3HTOB C 
A3BECTHAKAMM WH TeHETHYeCCKH CBASAHBI C TpaxHaHe3uTaMu. 

TakuM oO0pa30M, OXapakTepH30BaHHOe MecTOpoxwKyeHue CsOOpuTa sABVJIA- 
2TCAH HOBLIM THTIOM Jia YCCP u no ycoBHAM reHesHca MpescraBsaeT coooK 
TePMaJIbHO-MeTacoMaTHuecKOe OOpasoBaHve C MPpOMbIINJICHHbIM XapakTepoM 
paoopuToBbx py. [Ip stom ycranaBMBaeTca YeTKAaA CBASb PasMelleHUsA Chiio- 
OPHTOBLIX 3OH C MaleO30HCKOH pa3OMHOM TeKTOHHKOM, pacnpocTpaHMBenca 
rakoxKe Ha H3BCCTHAKH KapOoua. CulefcTBHeM 3TOrO ABHJIOCb HHTeHCHBHOe pa3- 
BHTHe B HHX OKOJIOTPelLMHHOFO 3aMelWeCHUA, KOTOPOe COMPOBOKMaOCh OcarxKe- 
quem (propa B @opMe dyiicoputa. BpicKa3blBaeTCA MpeANOMOKeHHe O CBA3H Me- 
cTOopoxeHua c. Ilokpopo-Kupeeso c paloHom [lerposcko-l'HyTOBcKUXx rHpo- 
repMaJIbHEIX OOpasoBpaHHt Ha p. Kanpmuyc, OObeAMHeHHEIX OOuel TeKTOHH- 
1eCKOM 30HOH pa3JIOMOB CyOMepHAMOHaAIbHOrO HaMpaBJieHHs. 

PanHee H3BeCTHbIe IPOABJICHHA (HOOpHTa M HacTOAIee YKa3saHHe Ha HaXxO]- 
KY HOBOFO MECTOPOXKACHHA *PJIOOPUTA MOSBOMAIOT H€ TOAbKO OTMETHTH OOVIbIIOe 
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MIOULaHHOe paclipocTpaHeHve i1ooputa B KpaeBoH uacTH YKpauHcKoro KpH- 
CTaIHYeCKOFO UTA, HO TaK?Ke PACCMATPUBAaTb STOT PalioH Kak @IOpHTOHOC- 
HY!0 IIPOBHHILMIO, 3aCJIyKHBaIOULyIo OcOb6oro BHAMAaHHA. 


IIpHasopckaa KommueKcHaa Ilocrynusto 
reomoropasBeqounad sKcnequuna 29 VIII 1959 


UHMTHMPOBAHHASA JIMTEPATYPA 


1 Teonorua CCCP, 5, u. 1, M., 1958. 211. H. Jle6 exes, B.A: Monespa, Toe 
Ilerporpapuy. uucr., B. 5 (1933). 3B. UH. JI yuuukun, II. HW. Jle6enes, Ierpo- 
rpajua YKpaunp, M37. AH CCCP, u. 1, 1934. 41. T. Co6axa ps, Mss. AH YCCP, 
cep. reOTeKTOHHKH H reodu3suKyH, B. 7 (1958). 
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Aornraygp Akagemun nayr CCCP 
1960. Tom 131, N 4 


| rEOJOLHA 


| 
| ll. A. KAPMOB, M. Tf. KOHAPATbEBA, M. A. HEUAEBA, 
T. H. PEXOPOBA u B. K. WEBYEHKO 


K COMNOCTABJIEHHIO ®AMEHCKHX OTJIOKEHHWH 
(CONPEAEJIBHOM TEPPHTOPHH CEBEPO-3ANAMHOrO NMPHKACNHA 


(IITpedcmaezeno axademuxom JI. B. Haauexunoim 4 1X 1959) 


Hactosujad CTaTbad MOCBALaeTCA BOMpOCaM KOpPPeJIALHU daMeHCKHX OTJIO- 
;KEHHH, BCKPbITbIX CKBa2%KHHaMH B 30He, MpHMblKaiouleH kK IIpuKacnuiicKon 
BiiawWue Ha rpaHuile CrajiMurpayckoH wu CapaToscKoli o6u. 

Jia STOW WeIM HaMM MCHOUb3yIOTCA CKBaxKHHHI MopmuncKkol, JIMHeBcKol 
Hi )KupHoOBCKOH muomazei. Ilpu sToM HanOovlee JOKYMeHTHpOBaH KaMeHHbIM 
MaTepHaJiOM H (ayHHcTHYeCKH OXapakTepH3BaH pa3pe3 PKupHOBCKOrO NO,HA- 
Ha. OHako HanOoulee MHTepeceH JIA BbIACHCHHA BOMPOCOB TEKTOHHKH pa3pe3 
AJIOBIMHCKOH MIOWaqH, pacnosoxKeHHbI OulmxKe BCeX JPyrHX pa3BeOUHbIX 
lWioulayeH K COBpeMeHHbIM rpaHHiam I]puKacnucKkoh Bnagqunbt. Bexppiran 
HacTb JeBoHa B ckBaxkuHe No 3 MnopmMucKon mulomaqw XapakTepH3yerTca 3Ha- 
ZHTCIbHBIM Pa3BUTHeM IVIMHUCTHIX OTJIOMKeHHU, OarojapA YeMy HMeeT CXOACTBO 
> paspesaMu CeBepHbIX paHonos CramMurpagcKoro TlopoumKesa (r. )KupHoBckK, 
moc. JImHéBo). Ilpw nocohHo KoppevIAMMM SJIeKTPOKapOTaxKHbIX AHarpaMM u 
AHaIH3e (ayHbl C YYeTOM JIMTOMOrMYeCKOrO COCTaBa MOpO OKa3aJIOCb BO3MOXxK- 
HbIM IIPOH3BeCTH YOCAUTEIbHOE, Ha Halll B3PJIA, COMOCTABJICHHe Ha3BaHHbIX pa3- 
e€30B, UTO HMeeT CYMIeCTBeEHHOe 3HaYeHHe JIA BbIACHeEHHA reoorMyeckoH Uc- 
| ea WM T€KTOHUKH paCCMaTpHBaeMOl TeppHTopHH. 

_ JlaromormueckuhH cocTaB O3€pCKO-XOBaHCKUX (TYPHeHCKHX, MO MHeHHIO 
T. WU. BegopoBok) uw WaHKoOBO-NeO6eAAHCKUX CJIOCB COMOCTABJIACMbIX Pa3pe30B 
He lIpeTepleBaeT 3HAYHTe/IbHIX H3MeHEHHM. CyMMapHas MOLLHOCTh yYKa3aHHbIXx 
“OCB TakxKe ocTaeTcA OM3KOH, paBHol 375—410 m*. 

 Ojeako HW KesexK alle OTMOKEHUA 3aCJYXKUBAIOT OCOOOTO BHHMAHHA Kak CO 
STOPOHBI JIMTOJIOrHH MW (ayHbl, TaK HM B OTHOMIeHHM MOLIHOCTH. 

B xopolo H3y4eHHOM pa3pe3e 3a}OHCKO-eIeWKUX COeB JKHPHOBCKOH MI0- 
Wak Ha OCHOBAHHH JMTONOTHM 3JIEKTPOKapOTaxKHOH XapakTepHCTHKH (cBep- 
<Y BHH3) BbIJeeHbI ClezyroujHe mauKu (cM. puc. 1): 1) nceBgqOoomMTOBEIe H3Be- 
‘THAKH; 2) CBeTJO-cepbie MeJHTOMOpHbIe, MATHHCTO-JOJIOMATHSUpOBaHHble 
I3BECTHAKH; 3) H3BECTHAKOBO-MepresibHad Mauka; 4) apruuiutet. Kak BuqHO 
13 3JIEKTpOKapOTaxKHbIX JHarpaMM, lauKa MCeBOOOJIMTOBLIX H3BeCTHAKOB XO- 
OO BbIJeAeCTCA BO BCeX TpeX paspesax, MOUTH He MeHAACh B MomHOcTH. J[Be 
IMKeslekallWe WadkH yBeJIMUMBaIOTCA B MOLW[HOCTH B BOCTOUHOM HalipaBJieHHn, 
imea B )KupHOBcKoM pas3pe3e 130 — 140 Mo, B JInHéBo 180 mM, a B Manone zo 
:20-m. IIpu 9ToM yBeMUMBAaIOTCA B MOUHOCTH BCe MacTbl Kaxk OH 3 comocra- 
IAeCMbIX NaueK, B TOM UHCJIe HM MOABJIAIOULHeCA BHOBb, YTO XOPOMIO BHAHO U3 
X€MbI COMOCTABJICHHA SIeEKTPOKapOTaKHIX WMarpamM (puc. 1) u mMTOMOrH- 
eckoro cocTaBa nopox. M3pecTHaAKH AByX CpeHUX NaveK 3aOHCKO-eeMKUX 
JIOCB HMEIOT CBETVJIO-CepbIii I[BeT, OCKOJIbYaTO-PpaKOBHCTHIM W3JIOM, MATHHCTYIO 
onomuTusamo. IIpu sToM MX XapaKTepHbIli BHELIHHM OOK COXpaHseTcA UB 


* Tpanuila M@KAY ZaHKoBo-seOeqAHCKUMM HM 3aOHCKO-CJICUKHMH CJIOAMM B  HaCTOsUelt 
TaTbe IIPHHUMAeTCA YCOBHO, MO paCwWIeHeHHIO CapaTOBCKHX cTpaTorpados (?). 
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Puc. 1. Conocrapnenue paspesos d@ameHcKoro spyca )KupuoscKod#, Jlunescxoii u UnosauncKoh naoua— 
nel. 1 — uspecTHaKu, 2 — u3BeCTHAKH TMMHUCTHIe, 3 — HSBCCTHAKH MCeBOOOMHTOBLIe, 4# — H3BeECTHAKH: 
NATHHCTO-JOJIOMUTHSMPOBaHHble, 6 — JOMOMUTHI, 6 — apruJIJIMTbl U3BECTKOBUCTHIe, 7 — Meprenu, 8 — Mep- 
reuH JONOMHTOBbIC, 9 — anrugpuTel, 10 — conocTaBAembIe CKBaKHHbI, 11 — uHTepBambI OTGOpa KepHa: 


JIOBJIHHCKOM pa3pe3e, B IeJIOM HECKOJIbKO Oovlee TIMHHCTOM 10 CpaBHeHHio c 
HKHpHOBCKHM 4 JIMHéBCcKuM. M3 cxeMbI COMOCTaBJIeEHHA TaK2xKe BHJHO, YTO PIH- 
|[HCTbIC MlaCTbl YBeEJIMYMBAIOTCA B OOJbUIeH CTeMeHH, 4YeM KapOOHATHBIe. 
[IpHHafexkHOCTb MauKH CBETJIO-CepbIX MeJIMTOMOPPHBIX MATHHCTO-JOJIOMH- 
;H3MpOBaHHbIX H3BECTHAKOB K 3aJOHCKO-EJIEILKHM CJIOAM JOKa3bIBaeTCA HaxOj- 
jou (B. HW. Wesuenxo u T. HW. Pegoposoii) Bo Bcex Tpex paspe3ax GoraToii 
)paxHonofoBon dbayupl: Streptorhynchus matyricus Nal., Waagenoconcha cf. 
preliana Moell., Camarotoechia griasica Nal., Cyrtospirifer archiaci Murch. 
Productella herminae Frech. ; 
|| WVispecTHakOBO-MepresibHad Mauka JOJDKHa TaK2%Ke OTHOCHTBCA K 3a],OHCKO- 
JICIKKHM CJIOAM, TaK KaK B CKBaxkKHHe Ne 3 MnoBuHcKOH Momjayqu B CaMOM ee 
pcHoBanun (ryOuna 2711—2715 m) A. VU. JIamenxo onpegzenun Opaxuonogp 
ibyrtospirifer ex gr. archiaci Nal., a HeckoubKO Bpuue (2681—2689) T. V1. De- 
OpoBoH HalijeHbt Waagenoconcha oreliana Moell., Schizodus cf. devonicus 
iDrb., Cyrtospirifer archiaci Murch. 

Ileppaa wu nocmequasa dbopmpl cuntatiotca JI. B. Hanuskunpim (*) xapaxrep- 
JIBIMH JIA 3afOHCKHX csoeB LleHTpambHOoro JeBOHCKOrO MOJA. 

B )KupHosckoMm u JIMHéBCKOM pa3pe3axX H3BeECTHAKOBO-MepresbHad Nadka, 
10 ompegenenuio M. A. HeuaeBok, coxepxKut cbayHy ocTpakoy, bpaHcKo-cbameH- 

Koro oOmHKa: Acratia evlanensis Pol., A. mironitschevensis Netsch. in 
itt. A. ex gr. zadonica Eg., Serenida plavskensis. Pol. 

M3 nepeuucuieHHbix dbopM, mo Janupim E. H. Ilomenozson’(*), neppaa xapak- 
‘pHa [WIA CBJIAHOBCKO-JIMBCHCKHX CJIO€B WEHTPaJIbHbIX OOMacTeH Pycckou mat- 
IDOPMBI, MOCeLHAA JIA 3aOHCKO-e/IELKHX OTMOKeHHH ZTOH %Ke TeppuTOpHU. 
Mcratia mironitschevensis Netsch. aBasetca xapakTepHol dbopmMol 3a0HCKO- 
}ICWKUX CJIO€CB IOKHbIX paspe3so0B CraMHrpascKou oO. IIpuHagzmexHocTb u3- 
Le roniernial Nauk K 3aOHCKO-eJIeKHM CJIOAM Ha )KMPHOBCKOH 
WIMOWaIH TOKa3blBaeTcCA TakxKe ee 3a/leraHHeM Ha aprHJIMTOBOH maukKe, H3 KO- 
lropoH onpeyetenbl Opaxuvonogn Cyrtospirifer ex gr. archiaci Murch. u octpa- 
opt Serenida aff. plavskensis Pol., S. carinata Pol., xapaxrepupie (°,*) 
JIA 3afOHCKO-eIeWKUX cuI0eB LleHTpasbHOrO WeBOHCKOrO Nos. 

B aprusmmtTospol mauxe JInHéBcKoro pa3pe3a (bayHHCTHYeCKHX OCTaTKOB He 
jHaueHo. OWHaKO IIpHHaVexKHOCTb ee K HH3aM (PaMCHCKOLO Apyca Ha ITOK MWIO- 
inann ompefemseTcA MOMHMO comocTaBIeHHA Cc’ )KHpHOBCKHMM CKBaxKHHaMH 
fPule HW MOJIOKeHHEM B paspese. 
|| B cxspaxuue Ne 30 JInHéBckon momjayqu Ha riryOuHe 2299—2303 m A. C. 
\MesIbHHKOBOH onpeneteHb! copamunudepbr Eonodosaria evlanensis Lip., E. 
lrauserae Lip., Eogeinitzina devonica Lip., a M. A. Heuaepoit ocrpaxogp Acra- 
ltia aff. evlanensis Eg., Bairdia naumovae Eg., B. quarziana Eg., Aparchites. 
crassus Pol., xapakTepHble JIA eBJIAHOBCKO-JIMBeHCKHX coeB LleHTpasmbHOro 
MeBOHCKOrO Moa, CrasHHrpaycKoro u CapatoscKoro [lopoumKba. YKa3aHHbii 
MHTepBadl HaxoguTcs Ha 130 M HwKe aprusuTOBOM nNauKku. Ilpu MakcuMaJIbHOK 
MOILHOCTH €BJIAaHOBCKO-JIMBeHCKHX CJIO€CB B pacCMaTpHBaeMOM paloHe B 100— 
(120 m HavOouee BepoATHO, YTO aprHwuTH! Ha JIMHeBCKOM NoWaqM M0 BO3- 
pacty OyyT OTHOCHTbCA, Tak 2Ke Kak H Ha JKMPHOBCKOM MOJHATHH, K 3a]}OHCKO- 
EJICILKUM CJIOAM. 

I]puuaqexHOcTh apruJiIMTOBOH MaukKM K 3aJOHCKO-eJIeIKUM .CJIOAM Ha 
JIOBMMHCKON MOWaqH BbITeKaeT H3 MOCOMHOTO CONOCTAaBJIeEHHA SJIEKTPOKapo- 
@KHBIX J[HarpaMM UW CXOACTBa JIMTOMOrHYeCKOrO CocTaBa STOM YacTH paspesa. 
a apruJIMTOBad Mauka, MOUWHOCTh KOTOpOH B MoBMHCKOM CKBaxKUHE J0- 
TuraeT 240 M, He MOMKeT CUNTaTbCA (bpaHcKOH TakxKe M M0 HEKOTOPbIM reoJo- 
ruyecKHM cooOpaxenuamM. JlelicTBHTeIbHO, BOPOHEKCKMe MH OCOOCHHO €BIaHOB- 
KO-JIMBEHCKHe CJIOH BO BCeX OKPYKAIOMLUX PaHOHAaX CJIOMKEeHbI TOMbKO YHCTHIMH, 
MICHHbIMH PIMHHCTOH MpuMecH u3BecTHAKaMH. B TO xe BpeMaA Naeoreorpa- 
bUA 3aJOHCKO-eelLKOFO BPCMeHH XOpolO cormacyercsA C OTHECeHHeM aprHJH- 
TOBOM MaukH K (aMeHCKOMY Apycy, Tak KaK B IOX%KHBIX patoHax CraJMHrpag- 
CKOM O61. B STO BPeMA HakalMMBaHCb MOLMLHbIe TOMUH KapOOHATHBIX MecuaHo- 
rIMHUCTHIX OOpasoBaHnit (1). B patousi JImnéso u Unopsn, Haxo_auMxca Maib- 
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me oT GOeperoBol novocbl, MOcTynasl TOMbKO TOHKOAMCHepCHbIM PIMHUCTbIA 
MaTepHal. 

Pe3yJIbTaTbI MpOBeEHHOFO COMOCTABJICHHA JalOT BO3MOXKHOCTh YTBepKaTb, 
4YTO HMe@JIO M€CTO HHTCHCHBHOe MporHOaHve B HMKHe:aMeHCKOe BPeMA YuaCcT- 
KOB, TAroTeroulHx K I]puKacnulickol Wenpeccuu. K KOHLy eBOHa HHTCHCHBHOeG 
nporn6anue, MMEBUICe MECTO B 3aJOHCKO-eJel{KOe BPpeMA, CMCHACTCH PaBHO- 
Me€PHBIM NOrpyxXeHHeM BceH M3y4aeMOl TeppHTOPHH. 


Hay4Ho-HccmegqoBpaTeIbCKHM MHCTHTYT Tloctyn“10 
HeTAHOH HW Ta3s0BOH MPpOMBILIJIeHHOCTH 1 1X. .1959 
Cramuurpay 


UMTHMPOBAHHAA JIMTEPATYPA 


17]. A. Kapnos, Jleson Cranunrpagcxol o6mactu, Tp. BHHMTHH, M., 1958. 
7M.T. KonazpatTbesa, T. UW. Dexoposa, JIutonoro- -cTpaTurpapuyeckand Xa-— 
pakTepHCTHKa JeBOHCKUX OTMOKeHU CapaToscKol o6n., Tp. BHMTHH, M., 1953. %O. A.” 
JIumuua, Tp. muct. reon. nayK CCCP, B. 119 (1950). 7, CE HanusKkun, Kaacc 
6paxuonog, ‘Aruiac PpyKOBoJAulHx tbayH CCCP, 3, Jepoucxas cucrema, M., 1953. © E. H. II o- 
€HOBa, Octpakogbl WeBoHCcKHX oTMOKeHH LlenTpambHoro AeBoncKOrO NOMA HM CpeqHero 
Tosomps, M:5 1953: 
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Aoxnagn Axaygemunu nayx CCCP 
1960. Tom 131, Ne 4 


TFEOJIOPH A 


B. E. KYMAH 


O TEHE3HCE AM®HBOJI-ACBECTOBOA MHHEPAJIM3ALNU 
JKEJIESACTO-KPEMHHCTbIX ®OPMAILHM JOKEMBPHSA 
WM MNEPCHEKTHBAX BbISBJIEHHA MECTOPODKIEHWA 
AM@HBOJI-ACBECTA B KPHBOPO)KbE 


(ITpedcmaezexo axademuxom JI. C. Kopxcuncxum 11 1X 1959) 


_ K >kemlesHcTO-KpeMHHCTbIM (POpMalHAM JOKeMOpHa, KaK M3BeCTHO, MpHypo- 
PHI TIPOMBILWWIeHHbIe MecTOpomKeHHA am@uOou-acOecta. Han6ouee u3yyueHbl 
»ymHenluMe B MHpe MecTopoxyeHua IOxHoH Adpuku (TpaucBaaib u Kan- 
ad KoNOHUA). AmpuOou-ac6ecT 3necb OOpasyer CepHH MapasWIebHBIX MOCJOH- 
IX 2KHJI C MOM€PCYHOBOJIOKHHCTHIM CTPOeCHHEM H MpeCTaBJIeEH KPpOKHJOJUTOM 
HM YepeXyIOUMMUCA X%KWaMH KPOKHJOMTa H amMo3suTa. BmenlaiouluMH amcpu- 
Ji-acOeCT MOpOaMH ABJIAIOTCA M€TAaMOp@H3OBaHHble Kese3HCTHIe MeCuaHHKH 
MKEC3HCTHIC TIMHUCTHIC CaHIIbl. 

Ilo Jttorya, am@u6ou-ac6ect oOpa30Basica Mp MeTaMopdu3Me MepBHUHbIX 

aJOUHIX NMOpOA NOX TepMaJIbHbIM BO3eHCTBHeEM Ha6a30B UM yJIbTPaOCHOBHbIX 
po 6e3 NpHBHoca BellecTBa H3BHe. COBMeCTHOe HaxOx*KeHHe WlesOUHOrO H 
THe3HaJIbHO-*KeesHcToro am@uOos-ac6ectos JlioTya oOpaAcHAeT cMeHOH Mep- 
WHBIX OCAXKOB B YCJIOBHAX JPeCBHHX PeUHbIX JebT. B nepHok Tpancrpeccuu 
PA OTJaraHcb MOpPCKHe OCaKH, JaBUIHe BMOCeACTBHH KPOKHJOJIUT, B Me- 
Ol perpeccHH MOpa — MpecHOBOAHbe OCaXKH, TaBlIHe aMo3HT (°). 
B runotese JItoTya BbI3bIBaeT COMH€HHeE HeOOXOJMMOCTH MpeANOOKeHUA 
eCTBOBaHHA B JOKeMOpHH MOpcKoro OaccelHa BbICOKOM comeHocTH (4) H 
polleHHoe, MeXaHHuecKoe, OObACHeEHHE YepeOBAHHA MH KPOKHOMHTA U 
O3HTa HaCTyMJIeHHeM MH OTCTYMJIeHHeM STOTO MOPS. 

Vsyuenue amdbu6os-ac6ecToBo MHHepaH3allMH B JOKeMOpHHCKHX *Kevle- 
TO-KPCMHHCTHIX MOpowax YkpaHHbl (KPHBOPOXKCKaA CepuA) He NOATBeEpAMIO 
HHOW THMorTespl. 

B pesyJibTaTe MmpousBeeHHbIX HCCeqOBaHu ObIO yCTaHOBJeHO, 4TO B Kpu- 
OKbe, TAK *%Ke Kak UB OxHOH Adbpuke, HMeeTCA COBMECTHO MarHe3HaJIbHO- 
ioe WM wleouHOH amduOou-acOecr. 

B Kpusopoxkbe MarHe3HaJibHo-xKeesucTEI amcpHOo-acOecT mpencTaBleH 
MMUHTTOHUT-ac6ectom (oT 51 yo 82% rproHepuHToBol MoveKyabl). L]eou- 
ii amduGov-acOect mpeycTaBjeH TlaBHbIM OOpas0M MarHHli-KpOKHJOJIMTOM 
uu6o usomMopdHoro pxaza pHuOeKxut— rviayKodan; 61% puOeKkuToBow Mo- 
KysbI (2)) H pexke KPOKHJOJINTOM. 

B ra61. 1 mpuBeyeno conocTaBjleHHe XMMMYeCKUX aHasH30B am(HOouI-ac- 
-TOB. 

KyMMHHITOHUT-acOecT IIpHypoueH K KYMMHHITOHHTCOepKalluM PoroBH- 
M culaHilaM, Tye OH OOpa3syeT MOCOHHbIe HM CeKYUIMe XKHVIEI. 

Ilo B3avMOOTHOWIeHHIO MOposooOpasyloulero KYMMHHITOHUTa C KYMMHHITO- 
T-ac6ecTOM H 10 3aBHCMMOCTH HX XHMHUYECKHX COCTABOB reHe3Hc KYMMHHITO- 

-ac6eCTa YCTaHaBJIMBaeTCA JOBOJIbHO OMpeeIeHHO; KaK Pe3yJIbTaT eATeIb- 
TH MeTaMOp@uuecKUX paCTBOPOB, Oe3 MpHBHOCAa BellleCTBa H3BHE. 
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aka3 Ne 7 


Ta6Omuna 1 


OKuc Abt 


MarnesvaabHo-KexesverTh hi 
am@u6oa-ac6ect 


Ulenounot am@u6on-acOectT 


amo3ntT (*) 


K YMMHHITOHHT- 
ac6ecT (mo 8 aHa- 
Jiu3aM) 


KPOKUONKT 

IO. AdpuKku 

(no 15 aHaH- 
3aM) 


MarHHi KPOKH- 
nomutT Kpusoro 
Pora (no 
8 aHamu3am) 


K POKHAOMUT 
Kpusoro Pora 
(aHastH3 Ne Q 


36,20 — 54,00 

0 — 9,39 

2,40 — 12,10 

24,30 — 43,90 

0.70 — 8,50 
Cneybt 

0 —2,10 

0 —0.70 

\ 0,140 — 4,47 


48,82 — 51,30 52,82 52,10 50,24 
0720 — 2,45 0224 0°74 0,35 
2,57 — 41,90 14,84 17,66 48,05 
24°24 37773 | 20/39 13,37 17.42 
5°60 — 16,74 206 6.03 4138 
0798 — 2,45 0°61 1°35 1°28 
Ca. 0,90 5,34 7,40 6,91 
En. 0.18 a 0704 0752 
; 3,02 1°32 2'89 
\ 0,22 — 1,82 0224 0726 0/52 
= ea 0736 eS 

fy Bf ca _@ 

Cocca: 99, 50 100,63 | 99,26 


Maruuit-KpOKHOJIHT BbINOJIHAET MOJIOCTH MEK MY MWIOCKOCTAMH MOMepeCuHblx 


COpocoB-CBHrOB HeOOJIbLUINX aMIJIHTY B *KeJIC3HCTHIX KBapWHTax HU eeu Ce 


JIMTaX, MECTAMH COMPOBOXKLaACb OKOJOTPeULMHHbIM HATPOBbIM MeTaCOMATOSOM (”) 

XapakTep MHHepaHsallHH, TeCHeHWad FeHeTHUeCKaA CBA3b C HATPOBbIM Me- 
TaCOMATO30M, OTCYTCTBHE 3aKOHOMepHOH CBA3H XMMHYeCKOrO COCTaBa MarHUl- 
KPOKHOJIMTa C XHMH3MOM BMElLalollHX MOpO WH HEKOTOpble [pyre WaHHble CBH- 


AeETeJIbCTBYIOT O TOM, UTO MarHHi-KpOKHOJIUT ABJIACTCH MIPOLYKTOM THApOTepM 
NpHBHECINHX HaTpuH WM BbI3SBaBLUIUX HaTPOBBIA Me€TAaCOMATO3 B *KeJIE3HCTO-KDeCM 


HHCTBIX NOposaxX KpHBOpoxcKoH cepun (?,%). 


KpOkKuJOJIMT B CpeqHei CBHTe KPHBOPOXCKOH CepHH BCTpeyaeTCA Kak MU 
HepaJI MepeOTJO*KeHHbIN, B BUe BOMMOKONOLOOHOrO arperata B KBaplle H B BH 
Ae MapaJJieIbHOBOJIOKHUCTHIX arperaToB B MYCTOTAX KBapleBbIX KHJI, CEKYULMX 
H3MCHCHHbI€ HATPOBbIM MeTACOMATO3OM %KeJICE3HCTO-KPeMHHCTHIe MOpOb (CM 
puc. 1). XapakrepHolt oTMUNTeIbHOM YepToli KpOKNJOMHTa NO CpaBHeHHIO 


MarHHH-KPOKHOJIMTOM ABJIACTCA EO MEHbINaA MarHesHaJIbHOCTb, YTO CBA3AHO, 
10-BHAMMOMY, C Maio MOABHXXHOCTbIO MarHHA Mp mpomecce nepeorTsox*KeHHA 
KYMMUHITOHHT-acOecT TakxKe MepeoTsaraeTcs, H He TOJIbKO KBapIleBbIMH, 
HO H Ne€rMaTHTOBbIMH %KHJIaMH, OOpasoBaBLIHMHCA JO HaTpOBOrO MeTacOMaTO34 
(cm. pic. 2). Tak xe, Kak H B Cly4ae meOUHOrO am*uOom-acOecta, KyYMMUHT- 
TOHUT-acOecT KBapleBbIX HW MerMaTHTOBbIX XKWJI HAMMeHee MarHesHaJieH. 

Kpome yka3aHHbIX MHHepaJOrM4ecKUX PasHOBUHOCTel amuGou-acecta, E 
mopofax KPHBOPOXCKOH cepHH BCTpeyaeTcA MOMyueNOUHOH amcbu6ov-acGect, 
OOpasoBaBIUHHCA MIpH YaCTHYHOM MeTaCOMaTH4eCKOM OUleayHBaHHH KYMMHHE 
TOHUT-acbecta. Takoit amiuOou1-ac6ecT mo xMMHYeCKOMY CocTaBy 6/1H30K K KYM 
MUHITTOHUTY, HO COJepxKaHve OKHCH HaTpuA cocTaBsaeT 2,80—4,89%. 

AHaJIH3 MpHBeJeHHEIX BbILIe MaTepHaJIOB CBUJETEJILCTBYeT O HeMPHJIOXKH: 
mocTH Bsriiaqos Jtrorya Ha reHesnuc ampuGou-ac6ecta IOxnolt Adpuxu k ami 
Oom-acbecToBoh MuHepamusauuH Kpupopoxkba, xoTa B O60ux cayuaaxX Mbl HMe 
€M aHaJIOPHUHble NOKEMOpHHCKHe 2KeMe3HCTO-KPeMHHCTHIe (OpMaILHH. 

Ha OcHOBaHHH MpOH3BeeHHbIX UCcTeqOBaHUli amMuOoul-acbecToBow MHHe 
pamusaiun KpHBopoxkbs MbI MovlaraemM, uTO pa3spa6aTHIBaroNlMiica ampnoow 
acdecT BlOxuolt Appuke aBmaetca nepeormoxKeHHBIM. B NOb3y NaHHOro mpex 
NOMOKEHUA CBUACTEIbCTBYIOT MOCOMHbIN XapakTep aM@u6ou-acOecTOBLIxX KM 
B [OxKHow Adpuxe, Torga Kak B Kpupopoxkbe THAPOTepMaJIbHbIe MKHJIbI UWLe/104 
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K cmamee B. E. Kymana, cmp. 161 


Pue. 1. JlepeormoxenHpiit wromwbuaTpi wu Puce. 2. TlepeormoxKeHHbIi wrowibuaTHit 
BOJIOKHHCTHIM WeIOUHOH aMuOo B kKBaple. BOJIOKHHMCTHIM AKCCSHCTHIN KYMMHHITOHHT B 
Waud Ne 1001; 340; uuxonn ||. P — ue- nermatute. Ulnup Ne 1012; 64%; HukowH 

O“HOH amuOon, Ke — keapy +. Ky — «KyMMunrtTount, Ke — xKpapu, 


Kn — kaiuespllii momesoH wimtaT 


K cmamve JI. B. TMoaemaeea u H. H. Epmanoea, cmp. 217 


s 
ha 


ro amuOou-acOecta cekyuie; OM30CTh XHMHUECKUX COCTABOB 10>KHOadpH- 
HCKOPFO KPOKHJOJUTAa C KPHBOPOXKCKHM TepeOTORCHHIM KPOKHOJIMTOM 
3JIH4He C THAPOTeEPMaJIbHbIM MATHHH-KPOKHJONUTOM; OTCYTCTBHE APKO BBI- 
PKEHHOFO HATPOBOrO MeTACOMATO3a BO BMEIIaIOWlHX NOposax ioxwkHOaPpuKay- 
HX MeCTOPOXKMeHMH (MOcMeqHee COBACHHeTCA YaCTHUHO Oovlee HU3KOTeMMe- 
ITYPHBIMH YCJIOBHAMH MepeOTOXKeHHA, YaCTHYHO MeHee OWarONpHATHBIM JIH- 
Joro-MeTporpapuyecKHM COCTaBOM BMEeLLaIOulHX Mopoy). 

Kpome Toro, JaHHble XHMHYCCKHX aHa/lH30B aMo3HTa, mpHBoguMule B. B. Ap- 
MHOBbIM (CM. TaO. 1), CBHAETEIbCTBYIOT O TOM, UTO HaTPOBbIli MeTaCOMATO3 B 
«HOH Acbpuke B KaKOli-TO CTeM€HH HMeET MECTO, NOCKOJIbKY Cosep2%KaHue OKU- 

HaTpua 2,1% He CBOHCTBEHHO MarHe3HaJlbHO-»Kee3HCTbIM am@HOouaM 4H, 
-BHUJIMMOMY, OTHOCHTCA K YaCTHYHO MeTACOMATHUCCKH OMLeJIOUCHHbIM pa3HO- 
AM, IOJOOHO BCTpeualolluMca B KpuBom Pore. Heo6xosiuMo Take OTMe- 
Tb, UTO NOPOAL!, BMelLalOUIHe KPOKHAONHT, B 1OAHOAPPHKAHCKUX MeCTOPOK- 
HHAX MO CBOeMy JIHTOJOrO-neTporpaduyeckomy cocTaBy H CTeleHH MeTa- 
pPu3sMa HMEIOT aHaJOrH cpefsH Mopos He cpetHeli, a BepxXHel CBHTbI KPHBO- 
MKCKOH CepHH. 

Ilo-BugumMomy, B lOxHol Adpuke paspadaTpiBaetca amauOou-ac6ect, ne- 
OTJIOKEHHBIN U3 Oolee PuyOOKHX TOPH30HTOB JOKeMOPpHHCKOH > KeNe3sHCTO- 
YEMHIICTOH COpMallHH B ee BEPXHIOlO UACTH, a B HepaspabaTbIBAaeMOH CpeqHer 
CTH MMeeTCAd amMpuOosl-acOecToBad MUHepadH3aluA KPHBOpOxKcCKOorO THM. 

B To ke BpeMA BTOPHYHHIN MepeoTORKeHHbIN amM@uGos-acbecT B MpOMbUl- 
HHbIX KOHICHTPAalHAX, AHAaJIOTHYHO 1OXKHOaPPUKAHCKHM MeCTOPOXKEHHAM, 
KpHBopoxkbe culeqyeT OKNTATh B BEPXaX TOJIMLM — B NMopowax BepxXHelt CBH- 
| KPHBOPOxKCKOH CepHH. 


YkpawHCKkHH YTeotoropasBexouHblli Tpect Tloctynuso 
HEPYHbIX HCKOMAeMBbIX 24 VIII 1959 
XapbKoB 


IMTHPOBAHHAA JIHNTEPATYPA 


1B. B. Apmuuoes, Hemetannuyeckue uckonaempre CCCP, 1, 1936. * B. E. Ky- 
ita, JIAH, 125, Ne 5 (1959). 3 A.C. Tlaspaeunxko, Mas-"AH CCCP, cep. reon-, Nol 
59). *H. M. Ctpaxos, Tp. Wucr. reon. nayk AH CCCP, sB. 73 (1947). © A. L. Dw 
bit, ‘Drans. Geol. Soc. S. Africa, 48 (1945). : 
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Jloxnagn Akagemun nayx CCCP 
1960. Tom 131, Ne 1 


TEOJIOr HA 


M. A. CEMHXATOB 


K CTPATHPPA®HH BEPXHELO IIPOTEPO30A CEBEPO-BOCTOUHOM 
YACTH EHMCEMCKOrTO KPSDKA 


(IT pedcmaeaeno axademuxom H. C. Iamcxum 12 X 1959) 


Jlo HeqaBHero BpeMeHH CUHTasIOCcb, YTO Ha ceBepo-BocToKe Enucelickore 
Kp9Ka, B OTJIMUHE OT eFO IOFO-BOCTOUHOM YacTH, MEK LY KPHCTa/IMYeCKMMH Cav 
ilaMH MH MpaMOpaMM HWKHEFO MpoTepo3s0d HM TeppHTeHHbIM HW2KHHM KeMOpHew: 
gauleraroT JIMUIb TpH cBUTHI: 1) yepelickan, COKeHHAA CHJIIHTOBHTHbIMH ¥ 
MHKPOKPHCTaJJIH4eCKHMH CJlaHlaMu; 2) moroproicKas, MpescTaBJIeHHadA KBap- 
WHTaMH, PIMHHCTHIMH WM (puJIJIMTOBUAHbIMH CIaHiaMH; 3) TaK Ha3bIBaeMble «THJI- 
uTbI». [losoxKeHve NMocsieqHHX B paszpese He ObWIO TOUHO YCTaHOBJIeHO, H HeKO- 
TOpble reoMOrv cuMTasM Ux KeMOpHem ((°), a TakxKe B. A. Pyxuu wu p.). JInme 
Bp 1949 r. reonorw DBEHKHHCKON IKcHeAHUMH BcecorwsHoro azporeoJIOorHyecKore 
tpecra (O. II. Popaunosa, Tl. ©. JlyHrepcray3en, B. I]. Merpos, 9. A. DanbKo- 
Ba, H. 9. Wyapn u ap.) onucann Oomee MomO_bIe WOKeEMOPHHCKHe OTJIOKeHHA 
Ha C€BepO-BOCTOKe Kps2Ka. Bute MoroprolicKoli CBUTHI, B OacceHe p. Bb. UepHok 
(neBbiit mpuToK [loqKamMeHHOoH TyHTrycKH), OHH BbIJeIHIH XapaKTepHble H3BeCT- 
HAKH TaK Ha3bIBaeMOH CBHTbI KaPTOUKH HW H3BECTHAKOBO-CJlaHWeBylo 4YepHope- 
YeHCKYIO CBHTY, KOTOpaad, MO HX MHeHHIO, 3aJleraeT HeCOrlacHO Ha HMKeexKa- 
IHX CBHTaX HM COOTBETCTBYeT WIyHTapckol cBuTe Anrappl. Bae B pa3spe3e J0- 
KeMOpHA Ha3BaHHble FeOJIOrH MOMeLaJIH elle Be HeCOracHO 3aJleraroulHe CBHA 
Tb: TePPpHreHHO-KapOoHaTHyl0 BOPOroBckKylo HK «THIINTEY. [. W. Kupwuenxo (3) 
B KPOBJIIO mpoTepo3so” Enucelickoro Kpsa%Ka MOMeCTH Tak Ha3blIBaeMy!0, 
YMHaCaHCKy!O CepHiO, K KOTOPOH OTHeEC <«THJWIMTby (KpacHopeyeHcKaa) 
CBHTa) HM [paBeJIHTbl, MecuaHHKH H [IMHHCTHIC ClaHIbl CyKTaJIbMHHCKOM 
CBHTHI. 

B TakOH TpakTOBKe pa3pe3 CeBepO-BOCTOKa Kpsx%Ka MOXO CONMocTaBAJICA 
Cc paspe3aMu Oovlee IOX%KHEIX PaHOHOB, Tye BePpXHHH MpoTepo3oi orTmuuaeTcs 
OObWIOH CTpaTHrpapuyeckoH MOMHOTOM UM JIMWICH KPYMHbIX YIVIOBbIX Hecorva- 
cul. Ilosromy HeKkoTopble reoJlorM CTaJIM BbIpav%KaTb COMHEHHA B MpaBMJIbHOCTH 
U3JIOKEHHOM CTpaTHrpaduyecKkoH CXeMbl H JONMYCKaJIM MBICJIb, YTO KBapILMTO- 
ClaHWeBan TOJIMa CeBepo-BOCcTOUHOM yacTH Enucelickoro KpsxKa COOTBETCTByeT 
He TOJIbKO yepelickoH MH MoroprolcKOH CBHTaM, HO BkKJO¥aeT B CeOA aHaJIOrH 
HM Ooee MOvIOWbIX cBHT [IpnanrapbaA, NpezcTaBJeHHble B HHO dbanun. Hawn 
ucclenoBaHua 1957—1958 rr. NO3BOMMAM YTOUHUTh CYUICCTBYIOWLYy!o CXeMy pac- 
WICHEHHA BePXHerO MpoTepo30A paccMaTpHBaeMoro palioHa, MOKa3aTb 3HaUuH- 
TEJIbHY10 OJIM3OCTb CTPOCHHA Paspe30B CeBePO-BOCTOKA H IOTO-BOCTOKa KpsxKa H 
MO-HOBOMY COMOCTaBHTb HX BepXHHe FOpH30HTHI. 

B OcHOBaHHM BepXHero MpoTepo3so0s CeBepO-BOCTOUHO YacTH KpsKa 3aule- 
raeT MouHad (1,5—2 KM) Tova MMKPOKpHCTaIMYeCKHX, (bHJIMTOBHIHBIX 
H TIMHUCTBIX CJaHIeB C MPOCOAMH KBaPIMTOB B HW KHeM YacTH. OTH MOPOsH 
HEOJHOKPaTHO OMMCaHbl B JIMTepaType MO HasBaHHeM ylepelicKo CBUTHI, 4TO 
MO3BOJIAe€T HAM HE IIPHBOAMTb 3fecb SOouee NOLpOOHOTO HX ONHCaHHA. OrmeruM 
AIMIMb, YTO B MOcMeqHHe romp I. MW. Kupuyenxo u A. B. Jlecracbr HuKuto10 act 
9TOH TOMI, B KOTOPOH 3HaYHTebHOe PasBHTHE HMeIOT 3eeHOBATO-Cepble CJlaH- 
ItbI C XJIOPHTOM, BbIJeAIOT B KaYeCTBE aHasora ropOuNoKcKon cBuTel. Ilo pp. Tee 
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Uane, no ganupm ©. II. uw E. K. Koppurnupix uv nam, paccMaTpHBaemast 
tema 3aleraeT O€3 MIPpH3HaKOB HECOrlaCHA WJM pa3MbIBa Ha OTOXKeHHAX MeH- 
HTHHCKOH CBHTbI, a BBEPX MOCTEMeCHHO MepeXOAUT B OTOXMKeHHA NOTOPiOHCKO!t 
BUTHI. OTOT MepeXOX MOXHO HaGuwlosaTb B MexKAypeube IIpaponw Jle6axbel u 
, Cyxne Kpyun, B uctoKax p. Hemuanku (mpaBpiii nputox p. Yanni), nop. Uane us 
DYyrux MecTax. CpefH 3eleHOBaTO-CepbIX H CepbIX PIHHUCTHIX CIaHWeB yepelickoli 
HTbI 3J€Cb NOABJIAIOTCA MPOCJIOH KBaPWHTOB, KOJIMUeCTBO H MOIHOCTb KOTO- 
IX BBEPX MO paspesy ObicTpo pacrer. Huxuas, OOJbIIaa, YacTb NoroprolicKol 
HTbI NpeCTaBJIeHa CBETJIO-CePbIMH, KeJITOBATbIMH, HHOFa pO3OBbIMH, BUHIL- 
©BLIMH H 3eCJICHOBAaTbIMH KBapPILHTaMH, “epesylouluMuca uepes 0,5—3,0 Mm co 
OxAMH B 0,5—5 M TeMHO-CepbIX HM YeEPHbIX (PHIMTOBMAHbIX, PIMHUCTEIX H Tec- 
MHO-PIMHHCTHIX NOJIOCUaTHIX CJIA@HI[eB, KOTOPbIe, B CBOIO O4epelb, CORepAKarT 
DHKHe MpocJiOH HM JHH3bI KBapwuTOB. KBaplHTbI OObIUHO MeJIKO3ePHUCTHIE, 
ePpeKO KOCOCJIOHCTHIe, C BOJHOMPHOOHHBIMK 3HaKaMH, C JIMH3aMH rpaBHuHoro 
.aTepHawla; HHOPa OHH NOCOHHO OOoralleHbI NJIOXO OKaTaHHOH raslbKOM KBapliia 
A3MepoM JO 3—4 cM. XapakTePHbI «BeECHYIMaTblIe» NOPOAbl — Cc pxKaBo-OypbiIMH 


\ATHAMH OT OKHCJICHHOLO NMpuTa. MouHocTb ONMCaHHOH TOM OKONO 1—],2 KM. 
>be, He OTJCJIAACh Ppe3KHMH TpaHHllaMyH, B pa3spe3ze NOropiwlicKOl CBUTbI 3aJe- 
meT 500-MeTpoBad mauKa 3CJIeHOBaTO-cepbIX H CepbIxX (UJJHTH3HPpOBaHHbIXx 
VIMHUCTHIX CJIaHWeB, CPeMH KOTOPbIX KBapLHTbI OOPasyioT JIMLIb peqkue TOHKHE 
pocion. Sty nauKy noroproiickoli CBUTbI M BbIllee*KalllMe CBUTbI JOKeMOpua 
OX¥KHO HaGOLaTb TOJbKO B OacceliHe p. B. UepHott 4 B Mexpypeube B. Uepxoii 
IIpasot JleOakbel; B Apyrux MyHKTax OMMCbIBaeMOro paHoHa OHH He COxpa- 
‘HJIMCb OT TpelKeMOpHiicKoro pa3MbIBa. 

Ilo p. Bb. UepHo, B 2 KM HuxKe ycTba p. B. KoOHKH, Ha PIMHUCTHbIe CaHUbl 
epxHel “wacTH NoropiohcKoH CBUTbI COrsacHO HaJleraloT (CHH3y BBepx): 

1. CilaHWbl TIMHHCTHIe, CaOOH3BECTKOBHCTHIe, 3eJICHOBaTO-cepble, C Mpo- 
JIOAMH BHELIHE He OTJIHUMMBIX OT HHX TVIHHHCTbIX TOHKOCJIOHCTbIX H3BeCTHA- 
Be eel. SO. Rds NEO ots POV aG. eee MonmocrE. s02-40E ie 

2. Vi3BecTHAKH KpaCHOBAaTO-CHpeHeBOrO HM BHIMHEBO-KpacHOro WBeTa, TOHKO- 
PHHCTHIe, C YETKOH TOHKOM MOJMOCUATOCTHIO 3a CU€T H3MCHCHHA OKPaCKH, TOHKO- 
IMTUAThIC, C MPOCJIOAMH TaKHX Ke, HO 3€JICHOBATO-CepbIX H3BECTHAKOB, HaH- 
OuIee OOLIUHBIMH B HHXKHEH YaCTH MauKH ...... . . + Momnocts 50 Mm. 

3. MsBpecTHAKH 3e1eHOBaTO-cepbie, adbaHHToBble dapdopoBHyAHble, TOHKO- 
WIHTUAaTbIe, C TOHKHMH (HECKOJIbKO MHJIJIMMETPOB) POBHBIMH, Ooslee PIMHHCTEIMH, 
jOIee TEMHbIMH MpoOcOHKaMH H OTJeJIbHbIMH MPOCJIOAMH H3BECTHAKOB, aHaJio- 
MUHbIX ONMMCaHHbIM B coe 2... .... =... . Momnoctbs 120—140 Mm. 

4. Vi3sBecTHAKH H JOJIOMHTH3HPOBaHHble H3BECTHAKH, TEMHO-cepble JO yep- 
IbIX, TOHKO3€PHHCTHIe, C HEACHO HaMeuaIOWeHCA Ha BbIBETPeOH NOBepXHOCTH 
[OMOCUATOCTbIO, TOHKO- H TOJICTOCJIOHCTHIC, C OTACJIbHbIMH MCJIKHMH KPCMHEBbIMH 
SWC MAMMI: ful TT ORLN os Se ee ne 2.8 & ie Mompocte: 100-126 as 

O6ulaA MOULHOCTh onHcaHHbIxX nopos 300—340 M. 

Taxol xe ux paspe3 BCKpbIBaeTca no p. JlucTBeHHOH (NpaBbili MpuToK 
. B. UepHon), B 3 KM OT ee yCTbA. 

Tlopogpl HuxKHUX Tpex Mavek NpHBeAeHHOLO paspesa 0 cTpaTurpapuyeckomy 
[OIOXKEHHIO, XapaKTepHOMY OGHKY HM NMOCJeOBATeJbHOCTH HalllacTOBaHHA C 
BEPCHHOCTbIO MOFyT ObITb OTHECeHbI K CBHTe KapTOUKH. Iloposp BepxHel mau- 
H He XapaKTepHbI WIA 3TOM CBHTbI, H BOMPOC O HX COMOCTABJIEHHH C 3TAJIOHOM 
pe6yet ocoOoro paccmMoTpeHHa. 

B xsaccnyeckux paspesax [Ipuanrapba Ha CBHTe KapTOUKH 3aneraetT 200— 
00-mMeTpoBaad aulabHHCKad CBHTa, CJIOXKeHHaA CePbIMH H3BeCTHAKAMH, JOJIO- 
[MTaMH, OObIMHO Cc OpekuneBOH TeEKCTYPOH, C Me@JIKHMH KPCMHEBbIMH CTHKCHHAMH 
-¢ *KWIKaMM Mw xKeomamu MarHesuta (2,3). K ceBepy oT Anrapbl alaqbuHcKkaa 
BUTa B €€ THIHYHOM BbIpaxKeHHH ObICTPO HCuesaeT H3 Pa3spe3a HM BHOBb MOAB- 
AeTcaA Mlb no p. B. Tur, y yerba p. OxBos. Bpinaenue aJla\bHHCKOH CBH- 
bl OObIUHO OODACHAOCh CpesaHHeM ee BbIlliesexKallleH KPpaCHOrOpckKOH CBHTON 
2-4) HakomnleHHblii 3a MoceqHHe FOfbl MaTepHadl 3acTaBJIAeT HHAYe TpakTO- 


aTb 3TOT BOIIPOCc. 
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B pepxoppsx p. B. Ilnt Ha XapakTepHbIX H3BeCTHAKAX CBUTbI KaPpTOUKH 3a: 
neraet 100—150-merpoBanx maukKa YePHbIX H TeMHO-CepbIX TOHKO3CPHHCTBIX 
TOHKO- HM TOJICTOCJIOHCTHIX H3BCCTHAKOB H JOJIOMATH3HPOBaHHbIX H3BCCTHAKOB 
(“Hora co cTa»KeHNAMM KpemHs). Ha Hee O6e3 yruoBoro HecormacHA Haseraioy 
PIMHUCTHIe CaHUbl KpacHoropcKolt (moTOcKylicKoH) cBUTbI. B paccMaTpHBaeMOH 
nauke, B ee cpeqHeli H HWKHef uacTH (He B OCHOBaHMM), 3asleraloT MacTbl Hh 
JIMH3bI. KOHTIOMepaTo-6peKYHH, KOTOPas COCTOHT M3 MOJYOKATaHHBIX UM yrlOBa+ 
TbIX OOJIOMKOB BMeI[aIOULHX H3BECTHAKOB H OUCHb PeKO — H3BeECTHAKOB CBUTbh 
KapTOUKH, MOrpyXeHHbIX B Oa3aJIbHbI KapOOHAaTHBIM LeMeHT. 

PaccmMaTpHBaeMy1O MauKy H3BeCTHAKOB, KaK [IPpaBHJIO, OTHOCAT K KPaCHO- 
ropcKoli cBuTe, a KOHTIOMepaTO-O6peK4HH CUHTAIOT Oa3asIbHbIMM OOpasoBaHUAMH,, 
CBHJ€TEIBCTBYIOULUMH O TIpeAKpacHoropcKoM pa3MbiBe. B noykpeneHHe STOrO; 
BpiBoga 6. H. Pop6yxHos (1952 r.), a cleqoM 3a HUM HM [pyrve reovioru, CcbIa- 
JIMCb Ha TO, UTO B BepxoBbaAxX BH. Iluta uuTepecyroujad Hac Nauka 3aleraeT TO; 
Ha BHINHeBbIX, TO Ha 3@/ICHOBATO-CepbIX H3BeCTHAKAX CBHTbI KapTOUKH. OHaKo, 
9TOT PaKT CaM M10 ceGe HE MOXKET paCCMaTPHBaTbCA KaK JOKA3aTebCTBO HECO- 
rlaCHOro HaJleraHuAl TEMHbIX H3BECTHAKOB Ha pa3JIMUHble TOPH3OHTbI CBUTbI Kap- 
TOUKH, TaK KaK MaUKU, BbIJeAIOULMeCcA B MoceqHeH MO OKpacke MOpOR, He BbI- 
AepXKUBAaIOTCA NO MpoOcTHpaHuio UM 3aMeuLaloT Wpyr Apyra. Tak, BepxXHAA Mauka 
3CJICHOBATO-CepbIX H3BeCTHAKOB Ha p. MpKuneeBoit coctaBaaeT 57% CBUTbI 10 
MouHocTH, y ycrba pyy. MpamKun 45%, a y yctba B. Ocaanku Bcero 9%*. 
BecbMa BepOATHO, YTO B HEKOTOPHIX paspe3aX OHA MOXKET MOJIHOCTHIO 3aMellaTbcA 
KpaCHbIMH H3BeCTHAKAaMH — MOOOHO TOMY, Kak MoculeqHHe B OaccelHe p. Talon 
HOJHOCTbIO 3aMelllaioTca 3eeHOBaTo-ceppimu (A. B. Jlecradr, 1953 r.). 

YNOMAHYTHE BbILMe KOHTIOMepaTo-OpeK4HH TakKe, M0-BHAHMOMY, He MOryT 
CUHTATLCA Oa3aJIbHbIMH OOpasoBaHHAMH. OHM He NpHypoueHbl K KaKOMY-JIHOO 
OJHOMY YPOBHIO B NauKe TCMHbIX H3BECTHAKOB H JOJIOMHTOB, a OT MeCTa K MeCTY 
CMeLaloTCA 10 paspesy, CHJIBHO BApbupyA B MOLLHOCTH H M€CTaMH BbIKJIMHMBasACh. 
B cocrape HX BCTPeYaloTCA IOUTH .ACKJNOUMTeIbHO BMelaloulve MOpoyb; o6- 
JOMKH UX NOJYOKaTaHbI HM «IlaBalOT» B KapOOHATHOM IeMeHTe; HepeKO B HUX 
HaOMOMAalOTCA CIeNbI NOABOAHEIX OMON3HeH. Bce 9TO NO3BOIAeT MPHCOeAHHUTLCA 
K MHeHn10 IO. H. Exosa 0 BHyTpHcopMallHOHHOM XapakTepe STHX OOpa3z0BaHH 
WH CUMTaTb UX CHHTeHeETHUHOH Opekune. B nowb3y Takoro JONMYyUeHuA TOBOPHT 
H TO, 4TO NOWOOHbIe OpeKYHH WIMPOKO pacmpocTpaHeHbI B aslabHHCKOM CBUTEe, 
HM B YaCTHOCTH BCTpedaioTca B Heli mo p. B. [lut, Bpue yerba p. OnBou. 

Hakonell, yKaxXeM, 4TO B BepxoBbAX p. B. Ilur paccmarpHBaemble TeMHbIe 
AOJIOMUTHSHPOBAaHHble USBECTHAKH H H3BeECTHAKH. HHOra (pallasIbHO mepexoyAaT 
B OPeKYHPOBaHHble Cepble JOJOMHTbI, B KOTOPBIX MeCTaMH MOABJIAeTCA MarHe- 
SHUT, T. €. MpHoOperaioT OOMHK THNHYHON alabUHCKOM CBHTHI. 

B cpere W3/IOxKeHHOTO MpescTaBJAeTCA BMOUHe OGOCHOBAHHBIM BBIBOLL 
IO. H. Estxopa 0 ToM, TO TeMHbIe JOMOMUTH3UPOBaHHble USBECTHAKH H H3BECTHAKH, 
saJleraroulve B BEpXOBbAX p. B. [lut wa THMMYHOL CBUTe KapTOUKH, He OTIeAIOT- 
CA OT Hee HeCOriacHeM HM He MpHHalviexkaT KpacHoropcKo (MmoTOcKyiicKoH) 
CBHTE, a ABJIAIOTCA AHANOaMU aslabUHCKOH cBuTHI p. Axrapst. Ilo cBoemy cTpa- 
THrpaPuyecKoMy MOJIOXKeHHIO H COCTaBY 9TH H3BECTHAKH aHaJIOTHUHbI TEMHbIM 
usBecTHAKaM p. B. Uepnoi (nauka 4 mpHBeseHHOroO BbIllle paspesa) H BMeCcTe 
C HMMM MOryT ObITb OTHECEHbI K alabHHCKOM CBHTE. 

CrpaTurpadpuuecku BbIIIe OMMCaHHBIX OTJIOXKeHHH CBUT KapTOUKH M aJlay{b- 
HHCKOH B Oacceiine p. B. UepHoit cormacho 3amerator rviMHUCTHIe CaHIbI. Tlopo- 
Abl OKPallleHbI B Cepble H TEMHO-Cepble TOHA, HO IPH BLIBETPHBaHHM JIerKO NpH- 
oOperaloT BHIHeByi0 1 Oypylo oKpacky. BerpeyaioTca KpacHble claHubl u cpeau 
HEBBIBETPCJIbIX TOPO. CaHI{bl B CBOeEM OOJLUIMHCTBE OOsaqaloT XOpOIO 3aMeT- 
HOM TOHKOM COMCTOCTHIO H COLepKAT PeLKHe MPOCNOM TeMHO-CepbIX aseBPOJH- 
TOB H aJICBPHT-PIMHHCTHIX CaHWeB, a B BepXHeli YacTH — uM AMH3EI (B 1—3 cM) 
cHaeputa.. . .. . . . . ... . . Mommocts onucaHHEx nopog 350—400 m. 

* HanoMHuM, TO B yMOMAHYTHIX paspesaX Ha cBhTe KapTOUKM alaqbHHCKaA CBHTa 3a- 
meraeT C MOCTeNeCHHBIMH MepexoyaMu. 
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| Boe Takxe BnOMHe cormacHO 3aleraeT MOUIHaA KapOoHaTHas cBuTa. Ee 
(WKHAA YaCTb, MOUHOCTHIO 400—450 M, npescTaBleHa CBeTJIO-CepbIMH, 2KeJITO- 
FaATbIMH H MHOPa CHPeHeBbIMH MaCCHBHbIMH CaXaPOBHAHbIMH JOJIOMHTaMH, MHOr- 
4 CO CTPOMATOJIMTaMH Tha KOJeHHA. BepXHast YaCTb CBUTbI CIOKeHA CepbIMH 
TEMHO-C€pbIMH TOHKO3e€PHHCTbIMH, H, pexke, a:aHHTOBbIMH CJIONCTbIMH H3BeCT- 
AKAMH MOULHOCTHIO OKOWIO 200 M. Takum O6pa30M, MOUWLHOCTb Bceli cBUTHI 600— 
50 M. Ha Hee cormacHo HasleraeT CBHTa UePHBIX, TeEMHO-CepbIX H, PerxKe, OJIMB- 
OBbIX [IHHHCTbIX H HHOPla YIIMCTO-rIMHHCTHIX CJIaHILeEB C PpeKHMH TOHKHMU 
POCJIOAMH aJICBPHT-FJIMHHCTHIX CJIAHWeB HM aleBpoJIMTOB. HecKoytbko BBIIIe ee 
epeqHHbI B 70-MeTpOBOH Mauke ClaHIbl YepeMyIOTCA C YCPHbIMH H3BeECTHAKAMH. 
HMMad MOUHOCTS CBUTEI 1000—1100. M, oa BbInoHAeT spo UepHopeunn- 
KOH CHHKJIMHAaJIH. ; 

OnvicaHHble TPH CBHTbI 3aJleraloT BbILIe CBUT KapTOUKH HU aslabuHCKOH; no 
BOeMY CTpaTHrpatHyecKOMy MOJOXKeHHIO, COCTaBY HM MOCeEIOBaTeJIbHOCTH OHH 
OPOLIO COMOCTABJAIOTCA COOTBETCTBEHHO C KPaCHOTOPCKOH, JKYypCKOl HW LWyH- 
apCKOH CBHTaMH 10ro-BOcTOUHOH uacTH Exnncelickoro KpaxKa. K cokaJleHuto, 
JpkypckKoH cBute p. b. UepHok He HalieHbl KOHO*PHTOHI, XapakTepHble JA 
TOH cBuTHI B [Ipuanrapbe. Ho sto He MOXKeT MOMELIaTb MPpOBOAMMbIM COMOcTaBue- 

HAM. KOHOHTOHEI B WWKYPCKO CBUTe MpucyTcTByIOT Hub B IIpHanrapcKux 
Daspesax, a K ceBepy oT AHrapbl OHH BCKOpe HCuesaIOT, HM HX MeCTO 3aHHMAIOT 
KOJIJIGHHH, BO MHOFOM CXOJIHbIe C KOJWJICHHAMH M3 JKypcKoH cBuTEI p. Bb. Uep- 
HOH. 

AnaJloru Oosee MOJIOAbIX, UCM WIYHTapcKas, MOKeMOpHHCKHX CBHT Ha ceBepe 
Enucelickoro KpsxKa He H3BecTHEI. Boporospckylo CBUTY HM YMHTacaHCKyIoO CepHio, 
KOTOPble CUHTAJIMCb paHee JOKeMOpHeM, MpaBHJIbHee OTHOCHTb K HWXKHeMY KeM- 
OpHio, TaK KaK OHH 3aJleraloT B OCHOBaHHH COrlacHo MlacTy!ouleHca TpaHcrpec- 
CHBHOH CepHH KeMOpHA HM OT HMKeNexKAaWNX OOPas0BaHHH OTJeJIeHbI YIIOBbIM 
HecoriacHeM H TrulyOOKHM pa3MbIBOM (1, °). 


TeonornueckHi HHCTHTYT Tlocrynuao 
Axkayemuu nayk CCCP 10 X 1959 
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FEOJOL HR: 


r. 1. TAMPA3SH 
TEKTOHHYUECKHE COUJIEHEHHA KABKASA H 3AKACIINA 


(I1pedcmaeneno axademuxom H. M. Cmpaxoeoim 22 X 1959) 


TIpo61ema coorHomenua KapKa3a 4 SakacnWcKoli OO1aCcTH U3aBHa IIpHBJe- 
Kasia K ce6Oe BHHMaHHe MHOrHX HccuesoBaTeteH (QO. 3rocc, A. I]. Kapnuncxnn, 
A. JI. Apxanrenpexuit, T. B. AOux, HW. M. y6xun, B. II. Pesrapten, C. M. An- 
pecoB H fip.), XOTA JO MocweqHero BpeMeHH OHA He MOMJla NOJIYYHTb OKOHYATEJIb- 
HOFO pa3pellieHHA, TAK KaK OTCYTCTBOBaJIM HeEOOXOAUMble (PaKTHYeCKHe MaTepHa- 
Jibl, B OCOOCHHOCTH JIA HaHOosee CNOPHbIX H HaHMeHee H3yYeCHHbIX PaHOHOB 
B ipegeax Kacnulickoro mops. IIpoBegqeHuble B CaMoe MocseqHee BPeEMA MHOTO- 
UHCJICHHbIe TeomoropasBesOuHble H reodusnyeckHe paOoTbl NO3BOIAIOT NOAOHTH 
K OKOHYATeJIbHOMY PpelUeHHIO 39TOH MmpoOOJIeMBI. 

[lia pelieHua nocTaBJIeHHOH 3aa4uH HeOOXOAHMO pee Bcero Oovlee Je- 
TaJIbHO H3YY4UTb OOAaCTH NOrpy2xXeHHA Ha 3aNaqHOM HW BOCTOUHOM MoOepeKbAX 
Kacnulickoro Mops. OcoOeHHO 3HaUHTeJIbHbIM HHTepec NpescTaBsAaeT 3anaHbli 
6opt Kacmuiickol Jenpeccuuv, B 4uacTHOcTH AnlwepoHCKHH nomyocTpoB 4 MmpH- 
yleralolulwe MOpCcKHe paHOHbl. 

IlpopeqeHHaa Hamu pa6ota (7) NO BbIACHCHHIO OCHOBHBIX CTPYKTYPHbIX 30H 
Amluepouckoro noulyocrpoBa HW MpHvieraioulux paloHoB Kacnulickoro Mops 
(BIJIOTh AO ero BOCTOUHOTO OopTa, C OXBATOM HM YaCTH NocwJeqHero) noKa3awia, 
4uTO B Mpesenax norpyxeHuaA Bowbworo KaBka3a OTYeTIHBO MpOTArHBaloTCcA 
K 10rO-BOCTOKY {Ba aHTHKJIMHOPHA (HIM AHTHKJIMHaJIbHbIe 30HbI): CeBepo-Anmie- 
poncxuh (CAA) u LlentpambHo-Anmeponckuh (AA) — 4 gBa cHHKIMHOpHA 
(HIM CHHKJIHHAJIbHbIe JeMmpecCHOHHbIe 30HbI): CeBepo-AnuteponcKkui (CAC) 
vu FOxkuo-Anmepouckul (OAC); Kpome toro, oT LlextpambHo-Anmeponckoro aH- 
THKJIHHOPHA OTBeTBIAeTCA K lOro-toro-BocTOKy MaTbMaH-MakapoBcKkas aHTH- 
KJIMHaJIbHanA 30Ha (cM. puc. 1). 

LlentpambHo-Anmepouckui (JAA) aHTHKIuHOpHi mpelcrapmsaer riaBHeli- 
mee PerHOHaJIbHOe CTPYKTypHoe NOAHATHE, MpoOcMex*KUBaIOULeecA OT 3anaqHoro 
nodepexkba Kacnulickoro Mops K ero BOCTOUHOMYy MObepexkbio HW NpomosKarolylee- 
CA Ha Cylle Mo 06e croponn! oT Mops. ITpofomKenue LlextpambHo-AnmeponcKoro 
aHTHKJIHHOPHA K BOCTOKY OT CTpykTypbl Amuepouckoro mopora mpoxogHT yepe3 
BbIABJICHHbIe (°) crpyKtypbt Hoporo Tpasesporo ByKaHa, 6aHKH JIMuBaHoRa, 
rpaseporo ByJIKaHa lyOkuHa, Oanku )KqaHoBa HM NOAXOLUT K cTpyKType Uene- 
KeHa. Euye Jasiee, Kk Bocroxy oT Kacnniickoro Mops, MpoxosKeHMeM STOrO CTpyK- 
TypHoro moybemMa sBsiseTcH UenekeH-Xyfaliqarckuli aHTHKMHOpH (riaBHeli- 
Wav aHTHKJIMHabHad 30Ha [IpHOanxaHckoro palioHa), OXBaTbIBaIOUNli c 3a- 
maya Ha BOCTOK KyJIMcoOoOpasHO pacnosaratoulweca cTpyKTypp Uenekena, 
Kotyp-tene, He6ut-Jlara, MomKyksoB u Xyyaii-Jara (pune. 1). 

Crpyktypa Yenexen-X yfaliqarcKkoro aHTHKJIMHOPHA OCJIOXKHEHA 30HOK pa3- 
JIOMOB (aBHeii IIpHOaxancKku paspHiB), ABMsIOUelicA MpoyomKeHHeM pe- 
THOHAIbHOH 30HbI pasiomoB L[lextpatbHo-AmmepoucKoro aHTMKIMHOpHA *, 


* 
O mpogomxennn Tnasnoro Mpu6anxanckoro pa3pbiBa B MOpe CBHAeCTEIbCTByeT Welan 
Web CBASAHHDIX C HUM MOMBOAHBIX IpASCBbIX BYJIKAHOB, CBOHM paCMOOxKeHHeM Tpaccupylo- 
ULMX HalpaBsenHe paspziBa. : 
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K cepepy or IlextpambHo-AnmepoucKkoro aHTHKJIMHOpHA pacnosaraerTca 
pymHad AeMpeccHOHHad 30Ha — CeBepo-Anmeponckul cHHKAMHOpuli (CAC), 
pOxOAAMHH ceBepHee AfmepoucKoro MosyocTpoBa u ocTpoBoB Aptema, Ku- 
oH, Hepraubie Kamu 4 mpoyouxatouruiica Ha BOCTOUHOM noOepexkbe Kacnua 


BUe Wen CHHKJIMHAeH, IPHMbIKaloulHX Cc ora K [lepeqosoii aHTHKINHabHOlt 
enu Konert-JJara. 


6 
6 
7 
8 
2 


CLL 1 7 
Mar ee 


salt 


Puc. |. Cxema couweHeHHa HM CTpyKTypHbIX CBa3eH Kapka3a u SaKxacnua. 
1 — aHTHKIMHOpH (aHTHKIMHaJIbHbIe 30HbI), 2— CHHKIMHOpHH (CHH- 
KJIMHaJIbHbIe 30HbI), 3 — AHTHKJIMHAaJIbHbIe CKIayKH, 4— momorue Bab B 
KacnulickoH snaqune, 5— pasppiBpl, 6 — mopckue (nogBogunle) rpasespre 
ByJKaHbl, 7 — CTaOHbHHe HIM MOUTH CTAOHJIbHbIe TeppuTopHHU (maTPpop- 
MbI, CPCHHHbIe MaCCHBEI Hu T. 4.), & — FOxuo-Kacnulickui 2xecTKuit 
CpeQHHHEIH mMaccuB u TOxuOo-Kacnulickan snaquHa, 9 — Kacnuilickult 
reocTpykTypHbIli nepemeexk, 10 — ropHEre coopy2xxexua Bonputoro u Ma- 
moro KapKxa3a, J// — Hameuatolleeca MposomKeHHe JaeKOH 10xXHOL 
BeTKH JOro-BOCTOUHOrO NorpyxeHua Bombuoro Kapkasa. CAA — Cezepo- 
Amwepouckult anTukauMnopun; JI/WK — Ilepeqopan anTukaunanbuaa 
wenb Konet-Jlara; CAC— Cesepo-Anmiepouckult cHHKIMHOpuh; SC — 
CHHKJIMHaIbHad 30Ha K ory oT lepeqoBoH aHTHKMHAaIbHOHK Wenn Koner- 
Jlara; LAA — Lleutpanpuo-Anmepouckul antuKiuHopul; YXA— Ue- 
nekeu-Xyaliqarckui anTukiunopui; JOAC — lOxuo-Anmeponuckan e- 
mpeccuonnasd (CHHKIuHaIbuHas) 30Ha; 75 J — Wipu6Oanxanckaa menpeccug; 
@MA — Matemau-Makaposckad aHTHKIMHalbHad 30Ha; ICA — Opyex- 
Ju-CbiIpTIanIMHCKad aHTHKIMHalbHad 30Ha; //1/Ke — Ilepegqosol mpex- 
ropupi mporu6 Kasxasa; M///Kn — Ilepexosoi mpegropxpii mpornd Ko- 
net-Jlara; K — Ko6sicran; HKH — Hurxkue-Kypnuckan Hu3menuocts; 5. 
| Apx.— Bakuuckuli apxunenar; KYP — Kelmupo-UnkumaapcKuh palo; 
| JO3K — ‘Oro-3anaguoe morpyxenue Koner-Jlara; AB — Anayar-Buna- 
| JyAcKkawd cKiaquataa cuctema; 2 — QupOypccKaa cCKsaquaTaa cucTema; 
5 — Borposgarckanx ckaquataa cuctema; 7 — Tampillickant ckjaqya- 
Taa cuctema; MK — Maapii Kapxa3; BK — Bonbmok Kasxa3 


Pacnomaratouulica K cepepy or CAC Cesepo-Anmepouckhit aHTHkKMHOpUit 
CAA), MporaruBascb Yepe3 aHTHKJIMHaJIbHbIe NOAHATHA KaMHeH JlBa Opara, 
aHoK Anwuepouckaa, Litoprona u AHApueBCcKOrO, MposounkaeTcs Jaslee Ha BOCTOK- 
TO-BOCTOK, B CTOopoHy: TypKMeHCKOro noOepexkba (B mpeqeax TypkMeHHH mpo- 
oKeHHe CAA npoxogut uepe3 Ky6a-JJar *, Bombuioh Bamxau, Kropex-Jlar u 
pyrue cklayku [lepexopoi aHTukIMHasbHOK menu Konert-Jfara). 


* Ky6a-Jlar no cpaBHeHHIo C ApyrMMM yYacTKaMM CeBepo-3anaqHoro Norpyxenusa Tlepe- 
BOM eM CTPyKTYpHO OPOpMHJICA PaHbule HM B STOM OTHOLICHHH O/IM2KE K SMMTePUMHCKOL NaT- 
\pMe, OT KOTOPOM, OMHAKO, OH OTAMYAeTCH CBOEH 3HAYMTeIbHOH MOOHJbHOCTHIO. 
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Cepepo-AnmepoucKhit aHTHKJIMHOpHit, Kak OTMeyeHO (’), OC1O2%KHeH KPyMHOH 
30HOl TEKTOHHYECKHX Pa3PbIBOB, ABJIAIOULCHCH NPOMOJKeHHEM TPOMaAHOM CHC- 
TeMbI BUPFallHOHHbIX KPYMHbIX Pa3JIOMOB, NPOXOAAMIMX BMOIb lOxKHOFO OFPa- 
HHYeHHA WeHTpaibHoro noguATHa TaBHoro KapkascKoro xpeOra Ha paccTos- 
Huu OKOWIO 1000 km (no faHHb™ (*)). B npegqenax TypkMeHHH STOT PpaspbIB HaxO- 
IMT CBOE TIPpOOuKeHHe BUONb CeBepHOoro cKs0OHAa IlepeqoBon Menu Koner-Jlara 
Ha OTPOMHOM MIpOTsKeHHU (HaABUT TepMaJbHOH 30HbI (*)). CleqOBaTeIbHO, BAOME 
sceli Kapka3o-Konergarckoli CHCTeMbI NpOXOUT Mo cyuecTBy eHHaA (MecTaMH 
KyIMCooOpasHO pacnosoxKeHHad H BUpralMOHHasd) TpaHAHO3HaA CHCTeMa Pas- 
JIOMOB, MpocTupatomjasca Ha 2000 kM H Ooslee HM HMerOllad TEM CaMbIM, NO-BHIH- 
MOMY, IlJlaHeTapHoe 3Ha¥yeHHe *. 

K cepepy or Cesepo-AnmmepoucKoro aHTukiHHOpun (CAA) pacnomaraetca 
mpoyouKarouleecA C ceBepoO-3allaya HU 3feCb CyKarolljeecA MasleKOe BOCTOUHOE 
norpy2KeHe nepesxoporo nporv6a KaBKka3ckoli cKlaquaToH CHCTeMbI (MJIM Kpae- 
Boro nporu6a PyccKolt muatpopMbl B O6nacTu TIpeqKaBKa3sba). IlponosumKeHuem 
nepeqosoro nporu6a KapKka3a ABJAeTCA MepeqoBoH npesxropHbI nporHO Koner- 
Jlara ([Ipukonergarckas npeqropHas BnaquHa no (°)), nporarmBaromnitca 6o- 
siee uem Ha 500 KM H Hpoxoxaunl (3) Bero ceBepo-3anaqHOHK YaCTH BAOJIb CeBep- 
Horo ckKsioHa Bowbuoro Basxana (Cepepo-Bamxauckul nporu6). IIpuKoner- 
jlarcKuii mpesropHbiit mporu6 B cropony Kacnulickoro Mops pesKko cyxkaeTcA**, 

Eme K ceBepy OT 3TOH B npesetax Kacnulickoro MOpaA y3KOH MepexoZHOH 
NIpHMIaTPOPpMeHHOH 30HbI pacnowaraeTcA CaBJIMBalouladA IOXKHEe PaCcMOJIOKeH- 
Hble OONacTH cTaOWIbHad TeKTOHMYeCKan 30Ha (Cpeque-KacnuiickHi MaccHB, 
KpacuoBogcKo-Kapa6ora3ckHii MaccuB (°) u Jp.). 

B wanpapsenuu kK tory oT IlentpambHo-AnuiepoHcKoro aHTHKJIMHOpHA pac- 
nosgiaraerca TOxkHo-AnulepoHcKkad aCHMMeTpHuHaN Jenmpeccha — CHHKJIMHOpHH 
(FOAC)***, Tipogom«enuem [OAC Ha BocToKe ABJIACTCH PaclUMpAIOULaACA K 1Oro- 
3sanany IIpu6anxanckan jlelmpeccHOHHad 30Ha, pacnOJlaraiouasAca K Ory OT 
YenekeH-XyaWarcKkoro aHTHKJIMHOpHaA. 

lOxwHO-anllepOHCKad JenpeccHaA OCOHKHAeTCA MOUTH AHaroHadbHOH K Hew 
@MarbMan-MakapoBcKOH aHTHKJIMHaJIbHOU 30HOH, a I ]puOasxancKaa Jenpeccusd — 
WMarOHaJIbHO MepecekalouleH ee B 1Oro-3aNaqHOM HalipaBJIeHHH OpeKIH-CyipT- 
JIAHJIMHCKOH AHTHKJIMHaIbHOH 30HOK ****, 

HenocpegcTBeHHO K I0ry OT BBILIepaCCMOTPeHHbIX CTPYKTYPHO-TeKTOHHuEC- 
KHX 30H pacnoviaraetca TOxHo-Kacnulickand BnaquHa, WpelcTaBJAlollan MKecT- 
KU Cpe@AHHHbIM MaccHB*****, cpoeli KOHpurypalluel npesonpeseiMBUINH pacmo- 

* BO3HHMKHOBeHHE STOH CHCTeMbI pa3IOMOB BOCXOZMT MO MeHbUIeH Mepe K Mesosor0. Jlaa 
fOxkxoro ck1ona I'nasuoro xpe6Ta Kapka3a ero BO3HMKHOBeHHe MpHypounBawor (4) K BepxHeMy 
MaJI€O03010. 

** PaccmotTpeuue nomoxKenua Ky6a-Jlara u Boabmoro Banxana B reocrpykKTypHOM Mane 
COUJICHCHHA Kapkasa M Sakacnua MOKa3bIBaeT Ha MNpaBOME€pHOCcTb HC 3TOH TOUKH SpeCHHA pa- 
Hee C€aHHOrO BbIBOZa O HeOOXOAMMOCTH OTHECCHHA YIOMAHYTHIX CKMaqyaTEIX COoopyxeHHit 
ceBepo-3anaqHOH TypKMeCHHH K TlepeQOBbIM NOAHATHAM aJbIMHCKOM TeOCHHKJIHHAaIbHOH O6- 
mactu (J. B. Hanusxun, M. B. Mypatos u gp.). 

* v 

*** TOxuHO-Anuieponckad Jempeccun (CHHKIMHOpHH) He OTMMYNAeTCA HaMUMeM OTYeTAMBOrO 
1OKHOTO OopTa, OHA (MOHOKMHAIb, OCIOMKHCHHAA CKaquaTOCTbIO) KaK Obl MocTeneHHO nepe- 
XOQMT BO BNaquuy lOxHoro Kacnua, xoTa no ray6oKuM ropu30nTam (Ha raiyOuHe HECKOMBKUX 
KMJIOMeTPOB) B HallpaBsCHHH K STO BMaqHHe celicMopasBelKa Kak OyATO BEIABANeT Tobe (8). 
Ilpumepuo aHawOrHdHaA KapTHHa HaOsloqaerca M B OTHOWCHHH foro-3anayqHOoro NOrp y2#KCHHA 
IIpu6aixanckol jenpeccuu. 

ae Tloxpo6xoe PacCMOTp€HHE TCKTOHO-CTPYKTYyPHbIX 30H MO 3amaqHy!o H BOCTOUHYIO 4aCTb 
OT Kacnulicxon BIAHHbI YKa3bIBaeT Ha CHMMECTDPHIO STHX 30H, TIpvuem OCb CHMMe€Tpun MNpOxoutT 
B ooulem TIPHME€pHO B CeBepO-Ce€BEpO-BOCTOUHOM HanmpaBJeHHun. 

*#*** FOoknO-Kacnulicku cpequunblii MaccuB mpHypoueH K MOULHOMY LIBy 3€MJIM, H B Hero 
NOLHATHCh HavOomee rry6oKO pacnOMO*KeHHbIe MACCbI 3CMHOLi KOPbI HM MOACTHTAIOMNX yuactT- 
KOB, HbIHE BBIJeCJIAIOULNeCA B BUTE pervoHaJIbHOrO MaKCHMyMa CHJIbI TAKECTH. B Heorenospoe 
Bpema (oTuactu u panee) IOxxo-Kacnniickuit cpequnupili maccns, TOABepraicb KPyMNHbIM ony- 
CKaHHaM, NIpe€BpaTHJICA B o6acTb HaJIO%KeHHOH BIMAaQHHbI, OCJIOXKHEHHOM Ii pHpa3JIi0OM HbIMU 
CTpykTypaMu (XapakTepa BBITHHYTHIX B CeBepO-BOCTOUHOM HalpaBJICHHH- MOJOrHX BaJlOB HW 
(baeKcypooOpasHbilx H3rH6oB), HbIHE BbIeACMBIMH MO BHOBb COCTABJICHHBIM TOpOOubIM OaTH- 
Me€TPHYCCKHM KapTaM. SameTHM TakxKe, uTO IOxHO-Kacnuiickuit Maccus B TIPOWJIOM Bpe€MeHaMH 


MOr ObITb HCTOUHHKOM CHOCa TeppHreHHEIX MaTepHaIOB B MpHreraionrne omycKaBlineca reo- 
CHHKJIMHAIbHBIC 30HBI. 
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TORCHHE OKPY2KalOulMX EO NOABMXKHBIX TCOCHHKJMHA/IbHbIX YYaCTKOB HM Tpo- 
‘THPaHve OKPyKalouleH aHTPOMOreH-HeOreHOBOH ckKslaquatTocTH (cM. puc. 1). 
OrkHo-Kacnulickuit »kecTKHi cpeqMHHBIii MaccHB CBOMM pacriovloxKeHHeM B UC- 
POpHUeCKOM aCciieKTe Kak ObI pasbeqHHAeT MOrpyxXKenne ioro-BocTrounoro KaBka- 
3a, OTONBUTAaA CFO OMKHYIO BETBb Ha IOP; 3fecb CKJIaqku HuxKue-Kypuuckol Hu3- 
M€HHOCTH HM bakHHCKOrO apxunedara 3aBOpauMBaloT Ha 10FO-10rO-BOCTOK H 3aTeM 
IpHoOperaior MOUTH MePpHAHOHAaJIbHY!O OPHEHTHPOBKy, Kak Obi OrMOan CpesHH- 
IbId MACCHB C Sallajla H OTBeYad OOULMM MePHAMOHAJIbHBIM OMyCKaHuAM Bcel 
Kacnwickol Jempeccuu. Bonee WHTeHCHBHBI 3aBopoT K Tory Oosee 1OXKHBIX 
“KaOoK BakWHCKoro apXuMesara yKa3bIBaeT Ha OOJIbINHM MOJ’beM B 9TOM Ha- 
TpaBJIeHHH TIyOMHHBIX Macc %ecTKOrO IOoxHo-Kacnulicxoro MaccuBa. KOxHO- 
KacnHickilt MaCCMB Takake OOyCJIOBH KpyTol 3aBopoT cKmagoK Kelimupo-Un- 
KHUMIAPCKOrO pavoua UM ioro-3anaqHoro morpyxenusa Koner-JJara Ha 10ro-1oro- 
3anayl H B Me€pHMOHaJIbHOM HalpaBleHHH. IOxHaad BeTBb MorpyxeHusa FOro- 
Boctounoro KaBka3a, o6orHyB Cc 1oro-3anayla H 1ora »*xecTKHH IOxHo-Kacnulickul 
MaCCHB, KaK Obl HMeeT CBOe NpOOJWKeHHe B 1Oro-3anaqHHIx Buprawuax Koner- 
ara *. 

Hakonell, Ha kpalinem tore Kacnuiickoro Mops npoxoguT oTosABHraomlasca 
K FOry CkKJlaquaTad cucTeMa OubOypca, MmposowmKaroulascA Ha BOCTOKeEB Bue 
Anajar-BuuaslyycKol fyru TypKmeno-Xopocanckoh cKsayuaToit CHCTeMbI, a 
Ha 3anafe-cepepo-3anaye HaxXOAllad CBOe MpoowKeHHe B CKaquatocTu Bor- 
posp-Jlara u Tapia uw uepe3 Hux Manoro KaBkasa, Kak 3TO OTMeYasOCcb paHee 
(fe) Hap). 

lOxkHo-KacnvlickHi 2KeCTKHH MacCHB OTJeIAeTCH OT CpeHHHbIX MaCCHBOB 
H BOOOWe CTAOHJIbHBIX 30H Cpequero Kacnua MW mpuuieraloulux TeppHTOpHH Mo- 
OUMbHOH 30HOH, MPOTATHBAIOUIeHCA MeXKLY HAMM MOUTH B LIMPOTHOM HarpaBuJie- 
HUM WM COOTBETCTBYIOMeH Tiy6oKomMy mporno6y ** B noBepxHocTtu Moxoposuyunua 
> TIyOHHOH 3aleraHHA MOJOWIBbI 3CEMHOM KOPbI B OCeBOH uacTH aTOTO MporHOa 
(no ()) B 45—50 xm. 


} 
Tloctynusio 
21 X 1959 
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A. Jl. Apxanrenscxoro, U3q. AH CCCP, 1951. 


OCTh OCMa6AeTCH; MameoreorpaHuecKHe YCNOBUA 37eCb OblIM MeCH€€ CTOMKHMH, 4YTO B HCTO- 
WUeECKOM pa3zpese OTPa3sH0Ccb B CMeHe (pMueBEIX alu Bompworo KapKa3a HepHTOBbIMH qpa- 
ltwamu Konet-J[ara (8). 

** YnomManyTbili rmyOokuii mporu6 B 3eMHOH Kope (Cc CONpAxK€HHBIMH C HAM TayOMHHBIMK 
ba3sloMamMu), CoeAMHAIOMIMM B BAe Mepellelika reocHHKHHaNbuHbIe OOacTH KapKasa u Koner- 
ara HW pasieisiomuli uermy6oKo 3aneraiomnii byHwamMeuT CTaOWAbHBIX 30H K CeBepy H %XeCT- 
oro CpeqMHHOrO MaccuBa K 1ory OT Hero, B HeOreHoBoe (B OCOOeHHOCTH MVIMOMeHOBOe) BpeMA 
BHJICA OOACTbIO pesKOrO MOrpy2KeHHA HM HaKOMCHUA MOLLHBIX TOV OTJIOXKCHHH. OToT reo- 
-rpyKrypxbili mepemeex, panee nasbanHbiit nam Kacnulickum nepemeikom (°), BosqpimaeTca 
CTpyKTyPHOM OTHOIeHMH K 3anazy M BOCTOKY OT WeHTpasbuol yacTH AnulepoxcKoro mopora; 
bopta Kacnuiicxoro nmepemeitka B reocTpyKTYPHOM OTHOLICHHH BOSAbIMaIOTCA K CeBepy H ory 
'B CTOPOHY MpHeralouuxX CTaOWIbHbIX TCKTOHHYCCKHX YYaCTKOB 3eMHOH KODbI). 


| * Bmecre o6xona: IOxuno-Kacnulickol snaquup c ra Kapkaso-Konetgarckad CKlaqua- 
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Jloknanm Akafemun nayr CCCP 
1960. Tom 131, Ne 1 


TFEOJIOTHA 


A. J. UWETJIOB 


O CTAXHAX MHHEPAJIMV3AWHH B MOJIABXEHOBBIX 
MECTOPO)KJEHUSAX 3ABAHKAJIbA 


(IIpedcmaereno axademuxom A. T. Bemexmunoim 9 XI 1959) 


CpeqH MOsIMOfeHOBEIX MecTOpoxAeHHH SaGOalikaJlbA BbifeseTcA Oosbilaa 
rpynna reHeTHuecKH CBA3AHHBbIX C TPeU[MHHbIMH MOCJeCKaqyaTbIMA HHTPy3H- 
BaMH TpPpaHHTOHAHbIX NMOpO MesO30HCKOrO BOspacta. 

PaccMaTpuBaeMble MeCTOPOKCHHA, KaK NpaBHJIO, MpeACTaBJIeHbI CepHAMH 
KBapleBbIX XKHJI WH PYAHbIMH 30HAMH UWITOKBepKOBOrO THMa, pacmoJlaraloulH- 
MCA Kak B MpesesaxX PyJOHOCHBIX HHTPY3HBOB, TaK H B pa3sHOOOpa3sHbIX MOpo- 
Wax, BMellaloulHxX nNocJeqHHe. 

XapakTepHOH OCOGeHHOCTbIO MeCTOPOXKeCHHH ABJIAeCTCH UX (OPMHpOBaHHe 
B H€CKOJIbKO CTaqHH MUHepasH3allHH, OTAeCICHHbIX [pyr OT Wpyra TeKTOHHYeCKH- 
MH MOJBMXKKaMH. CTaqvH MMHepaJiH3allMH OTUeTJIMBO YyCTaHaBJIMBaloTCA Ha 
MHOFHX MeCTOPOXKAeCHHAX NO MepeceyeHHIO PYAHHIX RKHJI WM MPOXKMIKOB pa3sJMu- 
HOO MHHepaJIbHOYO COCTaBa, a TaK2Ke MO HaJIMUHIO py c OpekuneBok TeKCTYPOH, 
B KOTOPBIX OOJIOMKH paHee OTJIOXKCHHbLIX MHHePaJIbHbIX aCCOMMAaWHH CILeMeHTH- 
pOBaHbl arperaTaMH MHHepaJioB, OOpa3s0BaBLIHMHCA No3Hee. 

Ilo cBoemy cocTaBy nocJlecKulaquaTble MOJIMOJe@HOHOCHBIe HHTPY3HBbI pa3sye- 
JIsIOTCA Ha Be rpynnbl. B nepByto, Ooslee WIMpOKO pacnpocTpaHeHHy!0, BXOJAT 
YMepeHHOKHCJIble TpaHHTOHAb (OMOTHT-aMpHOOJOBbIe TPaHHTbl, TPaHOAMOpHThI 
HM rpaHOHopHuT-nopduphl); Bropad rpynna OObeqHHAeT TIaBHLIM OOpa3oM rpa- 
HHT-NMOpupyl. 

MouMOfeHOBbIe MECTOPORACHUA, ACCOMHUPYIOMUIHe C PasJIHYHbIMH NoposaMy, 
HMeIOT pA OOuIMX 4epT. B TO xe Bpema OOOOLIEHHe MaTepHasa MO CTayHAM MH- 
HepaJIH3allHH C HCMOJIb30BaHHeM JaHHbIx pador (”, 3) uw Ap., a TakxKe JIMUHBIE 
HCCJI€CQOBaHHA aBTOPa NO3BOJIAIOT BLIABHTb HEKOTOPbIe CYMLECTBEHHbIe pa3JIM4HA 
B (OPMUPOBaHHH MOJIMOJCHOBBIX MeCTOPOXKACHHH, CBASAHHbIX C Pa3HbIMH TH- 
MlaMH HHTPY3HBHbIX MOpoL. 

A. K mecTopoxkjeHHaM, reHeTHYeCKH CBA3AHHBIM C OHOTUT-aM@ H- 
OONOBBMH FTpaHHTaMH, TpaHORUOPUTAaMH HM TpaHo- 
AMOpPpUT-NOpdupamy, oruocatca Ulaxtamunckoe, Byrganuuckoe, Jla- 
BeHMHCKOe, AmyjokukaHcKoe, CupnruunucKoe, Aekceepckoe HM HeKOTODpHIe 
Apyrve MOIMOZeHOBbIe MecTopoxyeHHA SaGalikaba. Kak mpaBuso, B STHX 
MeCTOPOKMCHHAX YCTaHaBJIMBaeTCA HeOJMHAKOBOe UUCO CTaqH MHHepasmusa- 
WHH. PyJbI HEKOTOPBIX CTaHi OOIGHO (PUKCHPYIOTCA B OJHUX MeCTOPOKMeCHUAX 
H OTCYTCTBYIOT B APYrHX, a HHTCHCHBHOCTh MpOABJICHHA MMHepasIbHBIX acco- 
Haun CXOJHbIX CTaMH MOUTH Bcerla HeOJMHaKOBa. TeM He MeHee, comocTaBule- 
HHe MOCJeOBaTeIbHOCTH MPOABJICHHA CTaMH MHHepaMsalluH B OTJJIbHBIX 
MECTOPOACHHAX MOSBOMACT BLIABUTb OOULYIO HaNpaBJICHHOCTb B PasBUTHU pyJ- 
Horo mpollecca B MeCTOPOKJeCHHAX TPyMMb. 

B I craguio MuHepasusaiun OObldHO (POpMUPYIOTCA KBap-MOMeBOLIMATOBbIE 
MPOAXMWIKH H AHVJIbI, a MHOPa Tesla HeEMPaBUJIbHOK (POpMBI, B COCTaBe KOTOPEIX, 
KpoMe KBaplla HM NOseBOrO WINaTa, YCTaHaBMBaIOTCA CMOpaquyecku BCTPeyato- 
mec @OOpHT, NMpHT, KpynHOUeWyiuaTEIi MOHOZeHUT M IMeenHT (MecTO- 
powxzenua [axtama, Cupuruun). 

I] craqua MuHepaMsallHM MpefcTaBseHa KBapWeBbIMH 2XKHaMM HM MpOoKMI- 
KaMH, CJIOKCHHBIMH KPYNHOKPHCTaJJIMYeCKHM KBapIleM C MOJIHOeHHTOM, OGBIU- 
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0 OOpasylOllHM KPYNHbIe KPHCTAJVIbI B BUJe POSeETOK, MYCKOBHTOM, allaTHTOM 
M peAKHM TypMaJIHHOM. B pyjHbIxX Teax, cbOpMHpOBaHHBIX B STY CTAaLHI, 
MHOrga BCTpewaloTcsA WeeHT H BUCMYTHH (MecTopoxyeHua Cupurugun, JlaBen- 
ya, Amymkuxan, Ilaxrama). 

III craqua MuHepanusalnH MpoaBusacb B MecTOpOxKMeHHAX TpynMbl HaH- 
Coulee HHTCHCHBHO, MH C Heli CBA3aHO (OPMUPOBaHHe OCHOBHOH MaCcbI MpOMbIIU- 
JICHHBIX Py. Ova npescTaBleHa MpOxKHAKaMM HM %KWIaMH cpeqHesepHUCTOrO 
M Me€JIKOSCPHHCTOTO KBaplla C TOHKOPACMbIWICHHBIM, MeJIKOKPUCTaJJIM4eCKHM 
MOJIHOJeCHHTOM. B XHJIbHOM KBaplle STOM CTaMH MpUCyTCTBYIOT B HeOOJIbILHX 
KOJIMYCCTBAX MMPHT, TaJleHHT, c*baJlepuT, XaJIbKOMMPHT H Apyrue cyabHpusy. 
Tlocrmarmarnyeckue pacTBOpbl, copMupoBaBLInNe NpokuIKH u Ku III 
CTaWH MMHepaJv3allWH, BbISBaJIH HHTCHCHBHYIO CePHILHTH3alLHIO. BMeLLaIOULuXx 
nopoy (Mectopoxwjenue Cupuruyn, Jlapengza, Amymxukan, Ilaxtama, Byraaa, 
Amnexceesckoe HU Jp.). 

B IV craquio MuHepasmnsallun OOpa3yioTCa WIMpOKO pasBUTble B MecTOpOxKJe- 
HHAX TPyNMbl CBHHILOBO-IMMHKOBbIe Pybl, COCTOMUIMe H3 rasleHuTa, ccbasleputa, 
OJIEKIIX PY, XaIbKONMpUTa MW Apyrux cysbpunos. B pysax stot craquu o6pry- 
HO IIpHcyTcTByeT 30sl0TO (MecTopomyeHua Ilaxtama, Byrgan, Cupuruun, Jla- 
BeHa HU Jp.). 

B 3aBepllaiollyio THNOreHHbIM Mpolecc pysooOpasoBaHua MATYy!IO cTayuto 
MMHepasiu3aluu (opMupyrotca Oe3spyAHble KapOoHaTHBIe npoxusmKu (ILlaxta- 
Ma, Jlapenya, Cupuruuu u Ap.) 4 B HEKOTOPbIX MecTOPO*KeHHAX — XKUJIbI XaJI- 
eQOHOBHAHOTO KBaplia (Byryas). 

B HeKOTOPbIX MeCTOPOXKACHHAX BbIJeIACTCA CAMOCTOATEJIbHaA CTaNuA OOpa- 
30BaHHA TYPMaJIMHO-KBaplleBbIX KH UW MmpomHKOB. Ha JlaBeHHHCKOM MeCTO- 
POXKJCHHH TYPMAaJIMHO-KBaplleBble MOPOAb, HepeKO C TeMaTHTOM H MUPHTOM, 
I[EMeCHTHPYy!lOT OOJIOMKH KBaplla C MOJIMOZeHHTOM. B To Ke BpeMa, MMerIoTCA 
aHHble, CBUJeTeJIbCTBYIOULMe OO OOPaTHBIX B3aHMOOTHOIIeCHHAX MOJIHOCHUTO- 
KBapUeBLIX H TYPMaJIMHO-KBapWeBbIX Py, KOra OOMOMKH TYPMaJIHHO-KBaplle- 
BbIX MOPOJ, OKa3bIBaIOTCA CI[EMCHTHPOBaHHbIMH MOJIMOJCHOHOCHBIM KBaplleM 
(AekceeBckoe MecTopoxeHHe). B HEKOTOPEIX CLYYaAX YCTAHaBMBaIOTCA MocTe- 
M€HHbIe MepeXxOb B Mmpesestax OMHOFO pyHOTO Tesla KBaplla C TYPMaJIHHOM B 
MOJIHOeCHUTCORep»KaMlnH KBapl, (Kua Ne 5 Anexceepckoro MecTopoxkeHHs). 
B CBA3H C TAKHMH JaHHbIMH MOJIO*KEeHHE TYNMAJIMHO-KBaplleBOH CTaMH TOUHO ycTa- 
HOBHTb He ylaeTcs. 

B. Cpequ mectopoxkeHul, reHeTHYeCKH CBA3aHHbIX C fp aHUT- 10 p- 
pDupaM4, cileqyeT pasiMyaTb MecTOpoxKeHuA AByx TunoB. Tlepsppie mpex- 
CTaBJIAIOT COOOIO, PIaBHbIM OOpa30M, MOJIHOZeHO-BOJIb(ppaMOBble MecTOpOrx*K]e- 
HUA, B KOTOPbIX BOJIb(ppaMoBoe OpyeHeHHe OOBIYHO MpOABJIAeTCA HHTCHCHBHEe 
MOJIMOMeCHOBOH MuHepasmusannu (JoKuga, Byayxtai). Broppie aBmaiotca co6- 
oTBEHHO MOJIHOJCHOBbIMH MeCTOPOXKACHHAMH, B KOTOPHIX BOJbPpPaMoBoe Opy- 
qeHeHve He urpaeT 3amerHol pou (ApexTuKan). V1 Te 4 Apyrue MecropoxqeHua 
reHETHYCCKH CBASAHbI C KpaHHe CXOQHbIMH IIPHMOBepXHOCTHBIMH TPelllMHHbIMH 
HHTPY3HBaMH TrpaHuT-Mopdpupos. 

Oyuako JWI TpaHuT-NopduposB, C KOTOPBIM aCCOIMMpyIoT MOJIHOeHO-BOMIb- 
bpaMoBble MeCTOPOXKeHHA, XapakTepeH aJILOMTOBHIM COCTaB MJarHOKs1a30B, 
3 TO BPeMA KaK JIA TpaHHT-NOpPpupoB, COMpOBorx*TaeMbIX MeCTOPOXeHUAMH 
B3TOPOH NOAPyNMbl, THMHUHI MWarHOKa3sbl OJMTOKMa3-aHTe3HHOBOTO psxsa. 

Oco6ennocTtH tbopMupoBaHua MecTopoxwKjeHui [ TuNa AeTaIbHO U3y4eHbI 
M. M. Tlosunaiituc (7) u ap. Ha mpumepe JbKuqMHCKOrO MecTopoxseHNA, rye 
3bIemeHoO 9 cTayMH MHHepadHsallHn. 

BaxkHoli OCOOCHHOCTBIO MECTOPOXKAeHHH ABJIAeTCA TO, TO POPMHpPOBaHHe 
{OJMOJCHOBLIX PY, MpeMCTAaBJICHHbIX KBaPI-MOJMOJCHUTOBBIMH MpOrKMJIKaMH 
: PIOOPUTOM, MPOUCXOAMO paHbiUe TiaBHOl cTaquH OOpasoBaHHA BOMLppamu- 
OBbIX py. IlepBpre OObIMHO NOKaMsyrOTCA B Mpefeax MaTepHHCKHX MHTPy- 
sMBOB, OOPa3yA WITOKBepKH, BTOpble —- Ha He€KOTOPOM yflaJIeHHH OT HHX BO 
SMEILaIOIHX Moposax, re OOLIMHO. MpecTaBJeHbI OOMbINMMA CepHAMM KBapIt- 
OJ b(pPaMUTOBHIX 2KHJI. PyHbIM mpolecc, Kak NpaBHJIO, 3aKaHUMBaeTCA o6pas3o- 
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BAHHEM CYJIbUHO-BOWIb(ppAaMUTOBbIX XKHJ (C TaseHHTOM, ciaJiepuTom, 6s1eK- 
JIbIMM PYLaMH) H MpOABeCHHEM NOSAHHX XasMeOHOBOL (Cc BOA_paMuTOM H dpi0- 
OpHTOM) H KapOOHaTHOH CTaqHH MHHepaMsalluu. 

MecropoxeHua BTOpOH Nopsrpynnbl HeMHOrouNcseHHbI. HanOomee xopouio 
U3YYCHHbIM H3 HUX ABAAeTCH ApeKHTKAHCKOe MOJIHOeHOBOe MeCTOpOmeHHe, 
reHETHUCCKHe CBAZAHHOe C HEOOMbUIMM WITOKOM OHOTHTOBBIX PpaHHT-noppupos. 
MectopoxkeHust cchopMupoBasIHCb B He€CKOJIbKO CTaqHii MHHepasMsalluu. 

B I craquro o6pa30BaJIucb MOMeBOILIMATO-KBapUeBble MPORMKH C COOpH- 
TOM H IIMpHTOM. B TakHX MpoxMIKaX BCTPeYaloTCA OMMHOUHBIe KPHCTAaJVIbI Oe- 
pusia WH uvellyiku mMomHOgzeHuTa. II craqua MHHepausalMM MpefcraBieHa 
KBapLeBbIMM MpOXKMIKaMH MW XKWJIaMH, CJIOVKCHHBIMM CCPbIM KPYNHOKPHCTaJJIH- 
4eCKHM KBaplleM C TeEMHO-(pHOJICTOBLIM H H3YMPyHO-3e/eHbIM (plioopHTom. 113 
PYAHBIX MHHepaJOB B STY CTaqMIo OOpasyloTca KPyMmHOUeMyHuaTHIM MosIMOze- 
HHT, NHPHT, BOMbppaMuT H BHCMYTHH. 

Kpaplesble IpOxKMIKH WH xKuIbI I] craquH MHHepasIM3allHH COMPOBOKMaloTcA 
MHTCHCHBHO Tpeli3eCHH3HPOBaHHbIMH BMeLalIOWHMH MOpofaMH C UYeTKO Bbiep- 
*KAHHBIMH B 3aJIbOaHax PyHbIX Te] 30HaMH CJIIOMMCTHIX PpeH3eHOB C NHPHTOM, 
MOJIMOeHHTOM HU (cbooputom. B II] craquio MHHepasHsall\HH, NPOABHBLIYIOCA 
Ha MeCTOpOXKeHHH HavOoee HHTCHCHBHO, CPOPMAPOBaJIHCb MHOFOUMCJIeCHHbIe 
MOJIHOLCHHTO-KBaplleBble MPOXKUIKH H XIbl, B KOTOPbIX MeJIKOUeLIYHYaTbIA 
MOJIHMOJeHUT pacnoslaraeTca B BUe TOHKUX MapaJWIeJIbHbIX MOJIOCOK, OsaroyqapA 
ueMY XKHJIbI H MpOKMIKH MpHoOOperaioT momocuaToe cTpoeHue. Kpome mowHOse- 
HuTa, B pygax III cranuu MuHepasu3alun BCTpeyaeTCA MMPHT, pexke MarHeTHT — 
H MOBO WIMaT, NOABJIATOULMeCA B pyax B CJlyuae 3aleraHHA 2K BAMOpUTax. 

[HApOTepMaJIbHble pacTBOpbI, OOpa3s0BaBLIHe KBapleBble KHJIbI HW MPORKMJIKH 
TpeTbeH CTaHH MHHEePaJIH3allH, BbISbIBAIOT HHTCHCHBHY!O Ce€PHIUMTH3allHl0 BMe- 
ULalOllHX HX TPpaHHTOHAOB, COMpOBO*KAaeMyIO OKBAPIWeBaHHeM H XJIOPHTH3alMen 
MOCJIEHHX. 

IV craqua MHHepasu3salun MpescTaBeHa MpoOxKUIKaMH Oe3spyHOro KBap- 
a, B KOTOPOM HHOrga BcTpeyaetca mUupuT. B V craquio MHHepadu3alun O6pa3o- 
BaJIMCb TOHKHE XKHJIKH CBeTIIO-uONeTOBOrO (bOOpHTa, pacceKatoulue pyAb II] 
vw IV craguu. Ilocnequaa, VI cranua Munepadusalluv, MPOABUBIIAaACA Ha MeCTO- 
PpOXCHHH B OFpaHHYeHHOM Pa3BHTHH, MpeACTaBeHa KaJIbILMTOBLIMH TIpOxXKHJI- 
KaMH C IeOJIHTOM. 

HeoOxoHMo OTMeTHTb, YTO KBapIeBble KMIbI MH MpoKuIKH I] craquu MHHe-— 
PpaIH3alui JOKaJIM3yIOTCH, TlaBHbIM OOpa30M, BOJIH3H HU B Npesesax pyOHOc- 
HbIX TpaHHT-MOpupoB, B TO BpeMA Kak OOpasoBaHua III craqnn pa3smersarwrcs 
B OJHOM KHJIOMeTpe OT TOCJIeqHUX. 

CpaBHeuue ocoOeHHOcTeH (bOpMHpoOBaHHA MOMHMOZCHOBbIX MeCTOPOXKAeHHH 
3aOalikasIbaA, PCEHCTHYCCKH CBA3AHHBIX C TPeLLMHHbIMM MOCMeCKaqyaTbIMH HHTPy- 
3HBaMH Pa3HOro COcTaBa, IlyTeM H3yYeCHHA CTaMvH MMHepau3sallHH MO3BONAeT 
BbIABHTb HEKOTOPble CYUIECTBCHHbI€ pasJIMYHA B HX TeHeE3sHce. OTO npexje Bcero 
OTHOCHTCA K MOJIMOJCHOBLIM MCCTOPOXKJeHHAM, CBASAHHbIM C PpanuT-mopdupamu. 
paHut-nopduppl, XapaktTepHsyroulveca asbONTOBbIM COCTaBOM mslarMoKiasa 
(auIbOMTOBbIe TpaHHT-NOpuphl), COMpoBoxaloTCA KOMMIeKCHOM MOJIHOeHO- 
BOJIbpaMOBOH MUHepaH3alvel, IpHyeM B STHX MeCTOPOXRKMeHUAX BOsIbPpamo- 
Boe OPyAeHeHHe NpPOABMIAeTCA NO3Hee MOMMOAeHOBOK MuHepanusalun (JbKuza, 
byjlyktai, Uemyprai, Baii6a u ap.). Apsaaacb 6oulee BLICOKOTeMMepaTyPHHIMH, 
MOMMOACHOBbIC Py Ab NEPBHIX CTA MHHepaH3alluu MOKAMM3YIOTCA B Mpepeax 
MaTe€pHHCKMX HHTPy3HBOB, B TO BPe€MA Kak BOJIb(ppaMOBoe OpyeHeHHe mMocwe- 
AYIOWMX CTaquH pa3sMellaeTcA B yasIeHHu OT HUX B 30HeE 9K3OKOHTaKTAa (J>KH- 
ga, Uemyptai). Ppanut-nopdupp c mmarvokma3aMu oMroKs1a3-aHe3HHOBOrO 
cocTaBa (OJIMrOKIa30Bble TpaHuT-NOpdupbl) CoNpOBoxRMaloTca TaBHbIM OOpa- 
30M MOJIMOJeCHOBOH MHHepasusallueH, KOTOPad MpOABAAeTCA HHTeHCHBHee HI 
NO3Hee BOJIbpamoBoro opyreHenua. TlocmeqHee mpHypoueHo MpeumMyecTBeHHO 
K MaCCHBaM PYJOHOCHbIX PpaHHT-MopdupoB, Tora Kak MOJIHOeHOBbIE pyJbl, 
HakJlaNbIBaroulveca Ha BOJb*PppaMOBble, JIOKAH3Y!IOTCA B YaJieHHH OT MaTepHH- 
CKHX Nopog (Apexurkan, Hptpor). 
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B neppoi rpyrine Mecropoxjennii oOpas0Bpanve MONHOeHOBbIX py Compo- 
OmMaeTCA MpoleccaMH PpeH3eHu3allMH BMelaloulMX nopox (JKuya). Cepumu- 
M3allMA ABJIAeTCA HaWOO/lee XaPakTePHbIM MPOMeCCOM H3MCHEHHA OOKOBBIX I0- 
OA B MOJIHOMeHOBbIX MeCTOPOXKeCHHAX, CBASAHHbIX C OJIHTOKsa30BbIMH rpaHH- 
loppupamu (Apekurkan). 

MosMOyeHOBble MecCTOpOxKeHHA, CBA3aHHbIe CrpaHo_MopuTamu, OuoTHT- 
MPHOOMOBLIMA TpaHuTaMH MH YpaHO_MopuT-nopPupamu, XapakTepusyloTcaA 
MPOKHM Pa3BHTHeM CYyJIbC(PUAHHIX MHHEpaJIOB, OOpasylOUHXCA B CAMOCTOATEUIb- 
ylo CTafMiO MHHepaJn3alluH, NPH HMYTOXRKHOM NPOABJICHHH paHHero BosbiPpa- 
OBOrO OpyeCHeHHA, MpeAcTaBJIeHHOrO riaBHbIM O6pa3om weeHTOM. B momH6- 
CHOBBIX MeCTOPOXKMCHHAX, CBASAHHBIX C FNPaHUT-NOpdupaMu, CaMOCTOATEeJIb- 
ad CTaHA POPMUPOBaHMA CBHHILOBO-ILHHKOBBIX Pyj{ He HaOsmogaetca. Ha Apex- 
HKaHCKOM MeCTOPOKeHHH B NepHO BPeMeHH, COOTBETCTBYIONMH Ha pyrux 
MOJIMOJCHOBBIX MeCTOPORCHHAX MepHosy oOpas0BaHvA CBUHIOBO-IMHKOBDbIX 
ya (Waxrama, Jjapenza, Cupuruun), dopmupyrwrca OespyfHble KBapleBbie 
poxusmku IV craguu. Tlociequne oTuersmMBo HakJlaybIBaloTCA Ha KBapl[eBble 
MpOKMIKH C MeKOUeWyHuaTHIM MomHOZeHUTOM (III craqua) Hu mepeceKatoTcs, 
CBOIO O¥ePeb, MO3ZHHMH (JIOOPHTOBbIMH XKHIKaMH. 

B paHHHe BEICOKOTeMMepaTypHble CTaqHH MHHepaMsalluH HaHOosee HHTeH- 
°HBHOE OTJIOXKEHHE MOJHOJCHHTA MpOHCXOAUT Bo OOpas0BaHHA BOsMbi~paMoBbIx 
OYA TOJbKO B MECTOPOKACHHAX, CBASAHHDIX C aJIBOMTOBLIMH TpaHuT-nopdupamu. 
MECTOPOKMEHHAX, ACCONMHPYIOUIHX C YMePeHHO-KHCJIbIMH TpaHHTOW amu 
{PpaHOMOpHTaMu HW OXMOTHT-aMpvOOJOBLIMH TpaHHTaMH), a TaKxKe C OMMTOKAa- 
eee rpaHuT-noppupaMu, OCHOBHaA Macca MOJIMOMeHUTAa OOpa3syerca NosqHee 

ObpaMoBbix py, B III craqut mMuHepasu3sanuu. DopmMupoBaHHe cysbpu- 
HbIX py (ramenuT ++ ccbaseput -+ xambKomUupuT + OmeKsble pysbl) mpoucxe- 
ie B IV craquto MHHepaM3alHn M3 elle Goulee HA3KOTeMNepaTyPHbIX PyJOHOc- 

bIX PaCTBOPOB HM HaOJONaeTCA TOJIbKO B MOJIMOJCHOBBIX MeCTOPOXKACHHAX, re- 
HeETHYCCKH CBA3AHHbIX C HHTPy3HBaMH OMOTHTO-aM*vOOJIOBbIX TpaHHTOB Hu 
rpanoquvopuros. B 3aBepuiariouly1o cTaMio MHHepaJIH3allMH BO BCeX MeCTOpOX*Ke- 
HHAX POPMHPytoTca OespyAHble KapOOHATHbIe MPORKMVIKH. 

Taka MOCJIeMOBaTeJIbHOCTh MpOABNeHHA CTAaWMH MMHepaJIH3allHH B MOJIHO- 
MeHOBbIX MeECTOPOMNCHHAX, MO-BHJMMOMY, CBHJTeEIbCTBYeT O TOM, YTO B OOJIb- 
(UMHCTBe H3 HHX «MO Mepe OXJaKeCHHA MOCJIeMarMaTH4eCKUX PaCTBOPOB BO3HH- 
jae Bce HavOovlee U HavOosee ONATONPHATHbIe YCIOBHA JIA XHMHYECKUX peak- 
[\HH KATHOHOB TAXKEIbIX MeTAJIJIOB C AHHOHAMH S®” Cc BbINayeHHeM M3 pacTBOPOB 
epacTBOpHMBIX cysIbdupoB» (1). Hammune B MecTOopomwyeHHAX KapOOHaTHbIX 
POXUJIKOB, MPOABJIAIOULMXCA TOJIbKO B KOHIWe pyQHOro mporecca, co Bcel 
YEBHIHOCTbIO MOKa3bIBaeT, UTO «Ha PAaHHUX cTaquAX PyooOpaso0BaHuA yrule- 
KUCJIbIM ras He IpHMHUMaeT y¥YaCTHA B XHMHYECKHX PeakWHAX MPH MHHEpasooo- 
pa30BaHHn» (*). 

Kpome paccMOTpeHHbIX BBIIe MOJIMOJCHOBbIX MeCTOPO*KJeHHH, reHeTHuecKH 
‘BASAHHBIX C TPelMHHbIMH MOCecKIaluaTbIMA HHTPpy3HBaMH, OpMupyloulH- 
McA Ha HeOObWMX rlyOuHax, B SaOalikaJlbe H3BECTHbI MOJIMOJEHOBbIe MecTO- 
DOK NCHA, ACCOMMMpyIOUlHe C JeHKOKPaTOBbIMH OOBIUHO JBYCJIOAAHBIMH rpa- 
uuTamMu. TlocneqHue MHOra CylaraloT KpyMHble MJIyTOHbI HW KOHCOJIMAMpytoTca 
3 aOHCCaJIbHbIX ycsIoBNAx. MoJIHOJeHOBbIe MeCTOPO*KeHHA, KOHTPOJMpyemble 
raKHMH HMATPY3HBaMH, MMeIOT MpOCTOH MMHepaJbHbIH COcTaB (KBapIl, KpymMHo- 
{ely HuaTbii MOMMOLEHHT, NMPHT, PeAKO WeeNHT, KACCHTePUT H BUCMYTHH) H 06- 
Va3YIOTCA, KaK MpaBHsO, B OMHY CTaqvIo MHHepausalluM (MecTOpoxwKeHHA 
Cytalickoe, MouropcKoe, BorsmroucKoe, Tpexuesckoe, Cryenueckoe u p.). 


Beecoro3Hblli + HayuHO-HCCIeqOBaTeIbCKHU Tocrynusto 
reouOrMuecKHH HHCTHTYT 5 XI 1959 


UMTHPOBAHHASA JIMTEPATYPA 


1A.T. Betextuun, COopn. Ocnosusre mpo6emMbl B yYCHHH O MarMaTOreHHBIX PyAHbIXx 
recropomnenuax, Hay. AH CCCP, 1953. *# M. M. Tlopuaa i TH €, Mss5, AHsCEGR; 
ep. reom., Ne 1 (1957). % A. A. Ak xu 4H, Cos. reon., Ne 50 (1956). 
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Jloxnayn Akagemuun nayrx CCCP 
1960. Tom 131, Ne 1 


MHHEPA/JIOTHA 


B. B. HJIKOXHH u akayemuk H. B. BEJIOB 
KPHCTAJIJIMYUECKAA CTPYKTYPA JIOBOSEPHTA 


3epua sToro BeCbMa peKoro MHHepasia BHepBble Haliqeubl B 1935 r. B JIo- 
BO3EPCKOM LeJOUHOM MaccuBe (eHTpabHadt uacTb KombcKoro mosyocTposa) 
u onucaup B 1939 r. B. HW. Tepacumoscxum (1). UepHoro uBeTa, CHJIbHO H3Me- 
HeHHbIi MpoweccaMM BbIBeTPHBaHHA MMHepasl XapakTepH3oBaJICA PaKOBHCTHIM 
M3JIOMOM, TBepocTbio ~5 Mpu yebHoM Bece 2,384 (muKHoMmeTp). CnalHocTs 
MAKPOCKONHYeCKH He HaGvOaJlacb. JloBosepuTy Opiia MpHNucaHa reKcaroHnaJb- 
Had CHMMeTpus, Ha OCHOBaHHH ONTHYeCKOH (MpHOH3HTebHO) OMHOOCHOCTH: 
Nm = 1,560, N, =1,549, mocKkoJbKy MopowikoBad peHTreHorpamMMa Ha 
Fe-u31yueHuu He JaBaJla XOpouwMx JIMHHH. XHMHYECKHH aHaJHs oOpa3ioB 
43 MecTopowkwenHna Ha p. Mypyaii MpuBodusl K SMIIMpHyuecKoH dopmyue: 
(H, Na, K)2O (Ca, Mn, Mg)O (Zr, Ti)O,-6 SiO,+5H2O— Na2CaZrSi,O16-5H,O. 

3a nocueqHue WBa rofa JoBo3sepHT Opt oOMapyxeH E. M. Cemenospm (?) 
B page Apyrux Touex JloBo3sepcKoro MaCCHBa H NpPHTOM B BHAe€ MOHOKPHCTaJIb- 
HbIX OOpa3siloB CO 3HaYHTeIbHO JIyUMelH COXpaHHOCTbIO MO CpaBHeHHIO C paHee 
OMHCaHHbIM MaTepHaJioM. Bbiul YTOUHeEH YeIbHbI Bec (2,64) u BHIMOJHeEH HOBBIM 
xumMuueckhi aHaiu3 (WM. Pasuna), noKa3aBlIMi CyulecTBeHHO OovIbuiee CoseprKa- 
Hue memouet (12,40 npotus 5,6%), KpemHesema (55,6 BMecTo 52%) u Menbunee 
H,O (8,23 smecto 15%). Ceituac Oomee BepoATHOM MmpectTaBsaeTca cdopmyvia 


NagZrSigOys5 . 3H20 ; 


C J06aBOUHBIM KOJINYeCTBOM (OKOJIO TlostyMoueKysbl) NaOH. 

Pentrenorpadvyeckoe HcCyIeqOBaHHe HeOrpaHeHHbIX MOHOKPHCTaJIbHbIX O6- 
JIOMKOB (d~0,3--0,8 mM) oT cBexXHx O6pa3yoB (7) ToO3BONMIO ONnpeeuHTb 
CHMMeTpHIO WH reoMeTpuyeckuve MapaMetpsi. B MOHOKJIMHHOH aueHKe pasmMepaMu: 
a=10,48A, b=10,20A, c=7,33A, B = 92°30’ —conepxutca mBe cop- 
MYJIbHBIX €QHHUI[bl (MOJIeKyJIbl) ykKa3aHHoro coctaBa. Ha pasBepTKax cuJloe- 
BbIX JIMHHH (BeliceHOeprorpaMMax) MMeIOTCH JIHIUIb MHTerpasbHble moracaHua 
h+k=2n-+ 1, ompezenstomue pentrenosckyio rpyumy 2/mC7/_, Kotopaa 
BKsOUaeT TPH degoposwcKve: C2/m, Cm u C2. 

Cpasy OblIH MOcTpoeHbl TPH OCHOBHbIe MaTepCOHOBCKHe MpOeKIHH, JWIA KO- 
TOPbIX HCHOMb3OBaIHcb 116 HeHyJeBbIX OTpamKeHHH AO/, 117 hkO u 78 ORI c 
MHTCHCHBHOCTAMH, OLCHeHHBIMH BH3yaJIbHO N10 OObIHOH Wikasle nouepHeHHa. 

XapakTepHble JIA MpOeKIMH OT IeHTPOCHMMeTPHUeCKUX CTPyKTyp TpoliKu 
CHJIbHbIX MHKOB, PacnO/lararouluxca Ha OMHOH mpamol (*), BbICTyNHIM TOKO 
Ha MpOeKWHH XZ H OTCYTCTBOBAaJIM Ha JByX Apyrux. Pacnpeyemenue aKcnepu- 
MCHTAJIbDHbIX HHTCHCHBHOCTeH H3 CTaTHCTHKH, MpOBeJeCHHOH M0 TpeM OCHOBHBIM 
30HaM, KaK OOBIMHbIM OOpa3om (*), Tak HM C y4YeTOM HaIMYHA OMHOTO TaxKeNOFO 
aTOMa B He€3aBHCHMOl YacTH AueHKH (°), TaKKE XOPOWO COrmacoBasOCb C WeHTpoO- 
CHMMETPHUHBIM PacMpeeseHveM B MpOeCKIMH XZ WH HEMeHTPOCHMMeTPHUHBIM B 
MpOCKUHAX XY HM yz (3a0eraa Brepey, YKax%KeM, UTO H3 TpeXMepHOli cTaTHCTHKH 
mo BceM pedbiekcam hkl Opio0 NosdyyYeHO TORE HeILeHTPOCUMMeTpHUHOe pacpe- 
jeseHve). Ognomepupili xapkepoBcKHit paspes (mpoKom) Bomb ocH y uepe3 
TpexmMepHyto dyHkuwio TJarepcona He BbIABHJI MMKOB, KOTOPbIe JOU KHBI Obl 
CKOHUEHTPUPOBAaTLCA Ha STOH OCH IPH HaMMYHM 3epKasIbHOM MOcKOcTH, Mep- 
NeHIMKYIAPHOH ocw b, UH, TaKHM OOpa30M, eMHCTBEHHO BO3MOXHOM OKa3a- 
JiaCb HeIeCHTpOCMMMeTpHuecKad rpynna C2, B KOTOpOH uepenzyioTca ABOLHBIe 
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‘[H — NOBOPOTHbIe HM BHHTOBbIe. 113-3a pesKO BbIPaxKeHHOFO HaOXKeHUA MaTep- 
/DHOBCKUX NMKOB H COCpeMOTOUeHHA HX B MOMOCAX, MapaJVJIeMbHbIX OCHM AUeH- 
B MIpOeCKUHAX XZ HW YZ HW [MarOHaJAM B NpOeKIHH xy, Jake Ha WeHTPOCHMMeT- 
MUHOM MpOeCKUMH He Ja pesybTaTOB HM MeTO, cynepnosniun (°-*), Hu CTa- 
factuueckui (*°-"*), HH NIpHMeHeHHe YC/IOBHBIX (BSBeWICHHBIX) MpOeKWMi, HjM0- 
¢oMy OblWia HCNOMb3OBaHa TpeXMepHad matepconoscKkad (byHKiua P(xyz). 
WIA €€ NOCTPOCHHA MBI HMeIM pasBepTKH ,13 mocKocTeHi O6paTHOH pelleTKH: 
| HOPMaJIbHBIX K 0, 5 HOpMasIb- pe 
Hix K C uw | 93KBaTOpHabHoi, 
PMaJIbHOH K @; Bcero ObIIO 06- 
OoTaHo 1850 oTpaxkenuit. 20 ce- 
PHHH, NMepMeHAHKYJIAPHbIX K OCH 
ObIIH COCUMTAHbI Ha SJIEKTPOH- 
pH MaluMHe «Kpuctani» Dusu- 
)-XHMHYeCKOrO HHCTHTyTa UM. 
pnopa. M3 O6ombutoro uncsa 
MKOB Y{aJIOCb BbIJeIUTb COOTEET- 
TBYIOWHe He TOJIbKO BeKTOpaM 
1 — Si, Zr — Na, Ho u Zr —O, 
— Si, Si —Na u HexoToppm 
)yruM. Kpynuble MMKH CKOHILeH- 
)HpOBaHbl Ha ceyveHuax y = 0; 
et ato. 10722525: 20°12 1% 28° 
30.07. 30; DO. 

Pe3ybTaT 3TOrO TpexMepHOrO 
iqHTe@3a — KOMII€KCa OCHOBHBIX 
P2)KATOMHEIX BEKTOPOB — y]OOHO 
WsIHECTH Ha ccbepy, KOTOpas B JH- 
Poo: 6on MDOeKUHH MB00paxKe- Puc. 1. Komnaexc MexaTOMHBIX BEKTOPOB 

a Ha puc. |. Jlerko Haxogumple B TpeXMepHOM MpocTpancTBe 
/DOPAHHATHE p AU © ONpeLeNAIOT 

UeHTAMMIO BEKTOPA; CTORIUIee PAJOM C TOUKOM BbIXOa UHCJIO WaeT WJIMHY BeK- 
ppa. MoulHocTb NHKa NponopuvoHadbHa nowayqH matHa. IIpu yByx Zr B 
POKOWeHTPUPOBaHHOH AYeHKe OJMH H3 HUMX BCera MOXKHO CYHMTATb B Hayase 
apyroi +/, 1/2 0), 4 noTomy mMaTepcoHoBcKHe muKH Zr — X JaloT cpa3y H Koop- 
UHaTHI X, HO TOMbKO aOcOIOTHOe 3HAYeHHE, T. €. KAaXKJIbIM pas HYKHO elle onpe- 
21UTb OHO 43 JBYX BO3MOMKHBIX HallpaBJIeHHH BeKTOpa fy. 

| Ws3-3a HalomweHuii TpeXMepHBIM CHHTe3 JaJl JIMIIb IpHOMKeHHEIe KOOpH- 
gaTbl 4YaCTH aTOMOB. YTOUHEHHe ObWIO JOCTHTHYTO MyTeM MOCJeAOBaTeJIbHbIX 
HHTe30B 3NCKTPOHHOM MIOTHOCTH WIA TpeX OCHOBHBIX NPOeKIMH: WeHTpOcuM- 
Kerpwueckoll xz HM OOeNX HelleHTPOCMMMeTpHdeCcKHX. C HX MOMOULbIO B JaJIb- 
eieM yylaslocb HcMob30BaTb H Gomee caObie muku P(xyz2). 


—$— 


| Ta6Oauna 1 
| ATom | x y z ATomM x | y 2 
1 0 0 0 ae 61,0 | 84,0 | 84,3 
21,4 49,5 26,5 
ce Ou Go Ons 50,0 | 27,5 | 50,0 
28.0070 78,20 1 0270,9 One 50,0 | 74,5 | 50,0 
1 BD) aan 8oe Oe 4,0 | 85,5 | 47,6 
| Ul ets eagles Ox @6 43.5 ol, .490G 
fea 37,4 13,5 74,0 Nae 24,8 24,6 0,0 
gard BH Ae 87,0 78,0 Nag cae ee Ae 
| . ees 0g) aia) hee Oo 
IIpumMeuauHue. KoopgnnaTb qaHbl B COTBIX AOMAX OT oceH suenKu. 
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SaKxas 7 


1 

B ta6a. 1 Jab! KOopAuHaTH! Oa3HcHBIX aToMoB (41 He3saBHCHMbIii rlapamerp), 

¢ OrpaHHueHHO TOUHOCTHIO B CHJy OTCYTCTBHA B CTpyKType WeHTpa CMMMeCTPHH, 
a TakKXKe MHOPOUMCJICHHBIX MepeKpbITHH, HO BCe Ke MPH YAOBMCTBOPHTeJIbHbIX. 
KoappullueHtax pacxogumocTu (Tab. 2). | 
MexkaToMuble paccTOAHHA, BLIVMCIeHHbIe 0 Koopfunatam Taos. 1, co-, 
rylacyloTcsd co cTaHyapTHEimu. B KpeMHeEKHCOpOMHHIX TeTpasqpax: Si;—O =, 
= 1,61 —1,67A npn O—O= 2,55=8 
2,74 A; Siz—O= 1,57 — 16am 
O—O= 2,53—2,72 A; Sis;—O=% 
R mpoera | Ber eters eee Mace —1,54 — 1,72A; O— O= 2,50 — 2/78 
= cop, % | CoB, % enynel> = AL Yrant Si—O—Si npa Ovyy 146m 

| Ovin 152,5°; Oy 159°, Oj; 162,578 

B Zr-oktTasype pacctosanun Zr —O = 


Ta6auna 2 


Ryo 18,0 20,2 24 = 2,05—2,16A npn O—O=2,79 —™ 
Raro 18,5 19,5 12 O20. Ae | 
Roni 18,0 19,4 15 Y gpyx KaTuonop Na, crosmMx B 


OCHOBHOHM 4acTH opMyJIbI JIOBO3epHTa, 
cemb cocefleli Ha paccTosHua 2,25—2,68 A o6pa3yr1oT o6pmupiit Bokpyr Na(Ca) 
CeMHBepIuMHHUK. Ecaiu yuecTb BocbMoli O c HeCKOJIbKO OoJIbIIMM paccTOAHKeM, 
TO MbI Nowlyuaem BoKpyr Na BOCbMHBepIIMHHHK B BHJ€ HeCKOJbKO HCKaxKeHHDIX. 
BYX TPHTOHAJIbHbIX MPH3M, COKCHHEIX KBaPaTHbIMH OCHOBAaHHAMH. 

CrpykTypHbIi MOTHB HaHOoJlee 4YeTKO BHICTYNaeT B MpoekuMH xy (puc. 2). 

Uepelyiouecd B HallpapleHuH OOeuxX AHaronadeH mcepqoKBakpaTHo AyelKH 
IMpKOHHeBbIe OKTaIIpbl u Na-Bocb- 
MHBepIUHHHUKH oOpa3yroT mMouTH 
TOUHY1O KBaflpaTHyro ceTKy (co CTOpo- 
Hamu ~7,31 A), c aTomamu Zr ps 
BepmuHax KBawpata u Naps cepesu- 
Hax cTopoH. Ha saueiKy mpuxogqutca 
OHH TakOM CJIOH, T. €. CIO B3AHMHO 
OTCTOAT BJOb OCH Z Ha MOVJIHbIIt 
mepHox c =7,33 A. Mexyay aromamu 
Zr Ha cepeuHe Cc HaXOAUTCH ene OHH 
atom Na—n3 BTopoii yacTu dbopmyuint, 
HO OH — Kak TO CulesyeT u3 xuMueC- 
KOrO aHaJIv3a, a TaK2Ke H3 HHTCHCHB- 
HOCTH COOTBETCTBYIOUIMX THKOB 4H, 
Kpome Toro, H3 MoscueTa CTpyKTyp- 
HbIX (PaKTOPOB — MpHMepHO Hallosio- 
BHHY 3aMelleH ruqpoKcuiom OH usu, 
uTO mpelcTapsinetca Oomee BepoaT- Puc. 2. [Ipoexuna cTpykTypbl soBo3eputa wa 
HbIM, THApoKcoHHemM OH,*. Takum MAOCKOcTb xy (B MomMaZpax) 
o6pa3oM, B COOTBETCTBHH C OTCYTCT- 
BYtOulel CMaHHOCTbIO OCHOBHOM MOTHB CTPYKTYPbI JIOBO3epHTa — 92TO Tpexmep- 
Has peweTKa B HanOoslee Y3KOM CMbpICJe CuIoBa Cc Zr-oKTasqpaMM B BepuIMHaX 
KyOnyeckux KileToK: 7,31 x 7,31 x 7,33 A —nc HecKobKO HCKaKeHHBIM Vr- 
Jom B, paprpm He 90°, Ho 92°30’. , 

Kaxkylaa (icesqokyOnueckast) MONOCTh 3acesleHa KPeMHeKHCOpOLHBIM pa- 
qukasiom — rpynno# [SisO,s] B Bue mecTepHoro KOJIbIIa He BCTpeyeHHOrO Jo 
cux Top Tura. Baio mpeAnooxweHo (XOTA HM He MOATBEPxKLeCHO OKOHYATeMbHO), 
4TO B OM3KOM Zr-cHJIMKaTe — SJIbMMMTe HMeeTCA TBYX9TAKHOe TPHTOHAIbHOe 
KPe€MHEKHCoposnoe Kobo [SicsOr5], saBsIAtoleecd pesybTaTOM KOHMeHCa- 
IMM ABYX TPOMHBIX OHOSTAKHBIX KoJer (2 Siz0, — 30 =Si,O,,;). pa taxux 
TPOHHbIX KOJIbIa Mbl BUAMM HB pakuKasle JOBO3EpHTa, HO, BO-IepBbIX, KaxkK- 


‘ a es storo 50% -Horo samemenus Na Ha OH3(OH) cuuxaer xoadpbunnent pacxoyqumoctTu 
29/0: 
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|o€ U3 HUX PasOPBaHO HM, BO-BTOPbIX, OHH COeCAMHEHbI MEXLY CoOoli He 3epKaIb- 
HW MJIOCKOCTbIO, HO POPH3OHTAaJIbHOi ABOHHOH ocbio (puc. 3). Ero MoxHO onn- 
ATb Kak [Be AnopTorpymmbi Si,O, (c ocbio BAoNb 2), Y KOTOPHIX Ba BepXHHX 
ETpasqpa CoeAMHeHbI OAMHOUHBIM Si-TeTpasTPOM, HE HMEIOULMM HHbIX CBABE!, 
TOXKe OTHOCALMMCA K JBYM HuxKHUM. Ilomyyatouleecd miecTepHoe (M3 mecTH 
Pa2poB) KOJIbILO CXOAHO C KOJbILaMH B GepHie WM MoMTase B TOM OTHOMIeHHH, 
ro ero copmysia Ta xe [Si,O,,], H ToUHO Tak xe Y Kaxxoro CocTaBsAIOMLero 
ETpasipa ABe BepulMHDl ooue 
ApyruMu TeTpasApamnu, a Apy- 
me Jipe «cBpoOotHp. Karxkdpiii 
li-Terpasqp umeer oOiee peOpo 
| Na-noHaapom, ofHYy o6ury1o 
jepiumny c Zr-oxTasqpoM, u 
WHY — He CBA3aHHyIo c Zr. 
I See C 3THM OOCTOATEJIbCT- 
OM MOCJIeqHHe IleCTb BepIIHH 
ii-TerpaspoB MpuxoduTca cun- 
ATb, COrIacHO PopMyvJIe MHHe- 
gaJia, THApOKCHJlaMu, T. €. 
¢OpMYJIOH pauKalla Oyler 
iicO12(OHe). Jloposeput, Ta- 
i4M O6pa30M, CTaHOBHTCH ueT- 
¢@pTbIM (Mmocle abBuuta (3), 
KeKTOHTa Hu Ca2(Si0s0H)OH 
4)) mpHMepoM CHJINKaTa, B 
MOTOPOM KPeMHH Herocpexcr- 
KCHHO CBA3aH C THpoKcu- 
(OM: Na.ZrSi,O,5-3H20 — 
->Nae2Zr[Si,O,.(OH).]. 
CpaBHeHHue MOTHBa  JIOBO- 
seputa Cc paHee pacmiudpoBaH- 
ibIM B Hallet Ja0opaTopun 
. K. BpyHoBckuM ce) Katansie- Puc. 3. Konbuo u3 KpeMHeKHCAOpoqHEIX TeTpadTpoB 
tom Na,Zr Si,O,-2H,O. 3nece (IpoeKUMM Ha TIOCKOCTH xy, YZ, x2) 
AK 2K UMEJIMCh MJIOCKHe KaTHOH- 
ible CJIOM, HO C TeKCarOHaJIbHbIM Y30poM. HaxoamHecA B BepIwHHax CeTKH 
Ir-oKTaSIpbl uepesyiorca C 9-BepLIMHHMKaMM BOKpyT Na (u uwactunamu H20). 
Mexiy cerkamu Tpolinpie (o,HosTaxKHbIe) Kobua [SisO,]. Paccrosnue mexzy 
I nockocTamn ICHTPOB KaTHOHHBIX CJIoeB paBHo 5 A. 3a cueT yIBOCHHA BBICOTHI 
PeMHEKUCIOPOAHBIX KoOJel, STO paccToAHHe B JoBo3epuTe 5 < 1,5=7,33 A. 
| VWsomerpuueckoe pacmpezetenne atomos Zr, O, Na c ocua6JleHHBIM HalpaB- 
(eHHEM C JlemaeT KPUCTaJ JIOBO3epHTa OTPHIaTeIbHBIM MICeBLOTeTparoHadb- 
a NOYTH OJHOOCHBIM. 


Vuctuty? Kpuctamorpapun Tloctynuso 
Axkayemun HayK CCCP 7 XII 1959 
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Jloxaagn AKagemMun nayx CCCP 
1960. Tom 131, Ni 1 


MHHE PAJIOLHA 


fr. M. KOPOBHHYEHKO 


K BOMPOCY O KJIECOBHTAX BOJIbIHH 


(ITpedcmaseneno axademuxom JI. C. Kopocuncxum 4 XI 1959) 


B reojlOrvyecKOM CTPOeHHH ceBepo-3anagqHOH OKpaHHbl YKPaWHCKOTO KpH- 
CTaJIJIMYeCKOFO IHTa OCOb60e MeCTO 3aHHMalOT TaK Ha3bIBaeMble KJIECOBUTLI — 
TOHKO- H M@JIKO3CPHHCTHIe aNJIMTOBHJHbIe MOPOAbl, WHPOKO pacipocTpaHeHHble 
Cpe OCHHUKHX FpaHHTOB B Bue HeOOJIbUIHX MOJIOC, YaCTbIO KCeCHOJIHTOB M 
KpymHbIx (20 10 km? u Oosee) HeMpaBHJIbHbIX Tel — OCTAHIeEB. 

UsyyuaBiinii stu nopoxbl B nocmeqHee Bpema JI. T. Txauyxk (1) oTHocHT ux 
K OOpa30BaHHAM paHHel (pa3bl KOHCOJHAAaWWH OCHHILKOM TpaHHTHOH MarMbl HU 
onpefeiseT HX KaK AlIJIMTO-rpaHWTbl H MMKPOrpaHUTbI KJIeCOBCKOrO THNa. 
Bau3kHi B3ria Ha 3TH MOPObI Obl BbICKa3aH B CBOe BpeMa”A K. CMyJIHKOB- 
CKHM (?), CUHTABLUIHM, UTO KJICECOBHTHI ABJIAIOTCA MpOAyKTaMu Auppepenuwval\uu 
rpaHHTHOH MarMbl HW MpescTaBAIOT COOOM WWIMpbI allJIMTO-rpaHuToB. Cyuyect- 
BYIOT H Jpyrve B3rALbI Ha Npupoxy sTHX NOpoy. MHoro MHeHHA NpUsep*KUBa- 
ca, Hampumep, Cr. Maakoscxuii (°), H3yuaBLIM 3TH NOpOAbl HECKOJIbKO paHee. 
CoracHo ero HaOJIOLCHHAM, KJICECOBHTbI ABJIAIOTCA MHTMaTH3HpOBaHHbIMH Tec- 
YaHHKaMH WM pHHalexkaT K Tak Ha3blIBaeMOH JpeBHeNoJeccKOH (HMKHEMpoTe- 
posolickoH) rpynne. 

B HacTOAULeM KPaTKOM COOOLICHHH MPHBOJATCA HEKOTOPbIe€ HOBbIe JaHHble, 
NOYYeHHbIe pH MeTporpacwyeckux ucceqoBaHHax 1948 r., KoTOpble, Kak 
HaM KaxKeTCH, He JIMIMeHbI HHTepeca B BOMpOce BLIACHeEHHA MpPHpORb paccmarT- 
PHBaeMbIX MOpor. 

IIpH yka3aHHbIX HCCeEQOBaHHAX, B UACTHOCTH, YCTaHOBJIeHO, YTO KJIECOBUTHI 
B CBO€M COCTaBe, KaK IPpaBMJIO, COJepKaT B KaveCTBe PeIHKTOBOrTO MHHepasa 
NUpO*pHIHT. 

IIpegzctapien NupopHUT B KJeCOBHTaX OObIMHO 3aKpPYyrleHHO-HelpaBHJb- 
HbIMH OOpasOBaHHAMH TaKOH Ke BeIMYHHbI, KaK M 3epHa laBHbIX Noposoobpa- 
SYIOINMX MMHepasoB (JecaTble WOM MuJIIMMeTpa). Mecramu OH BBICTyNaeT B 
Bue Oolee KPyMHbIX, JO HECKObKHX MUJIIMMeTpoB B NOMepeyHuKe, cKorse- 
HHH, 3aKJIOUaIOINHX B CeOe 3epHa KBaplla, MpH4eM MocueqHue MHOra MpHcyT- 
CTBYIOT B 3€MCTHBIX KOJIMYeCTBAX HM MOpOfa B TAKMX yYacTKaX MOyyuaeT GOyla- 
CTOMCAMMHTOBLIM XapakTep CTpyKTypbl. Take yuacTKH MO cymlecTBy mpeycTaB- 
JIAIOT COOOH ACHO BbIPaKeHHbIe OCTATKH paHee cymlecTBOBAaBIIHX Nopog. Haxo- 
Hell, MMpO@vINUT HaOOMaeTCA B BUe OVEHD YACTHIX NOMKUMOOMACTOBLIX BKJIIO- 
YeHHH (COTbIC JOM MMJIJIMMeTPOB) B TOseBLIX WWMaTax H pexe KBapue (puc. 1). 
Bo Bcex cilyyanx NMpopHWINT uMeeT arperaTHo-uenlyiiyaToe ciloxKeHNe C pa3- 
Me€POM aHaCTOMH3upyIOWHMX MexKAy cOOOl HeeMMBIX Nopagka 5—10 up. 

IIpusHaku peMKTOBOrO MHHepasia B KeCOBUTaX OOHapyKHBaeT Hi KBapl. 
OcoOeHHO CHO OHH BBIPaxKeHbI B yuacTKaX OTMeuaBIelica OlacTOMCaMMUTOBOE 
CTPYKTYPbI; HO H B OCTaJIbHOM YaCTH MOPOMbl OHH TaKx%Ke TOBObHO ACHO yuJIaB- 
suBatoTca. K uHcJly UX, B UaCTHOCTH, OTHOCHTCA pesko ayToMopdHoe OTHOMIEHHE 
KBaplla K JPyrHM NopoxooOpasyiouluM MHHepalaM pM mpeobayaronlem 3Ha- 
4YeCHHH 3aKPYIIeHHBIX (OpM ero 3epeH. 

Tlouepbie 1MaTbl, B MpOTHBONOMOKHOCTS KBaply H TMpOMuIMTY, HMer01 


B KJI€COBHTAX KCeHOOMACTOBLIH XapakTep. OHM OKpy2Kal0T, Kak Obl IleMeHTUPYtO" 
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PHa KBaplla, a YaCTO NOJIHOCTbIO BKJOUAaIOT HX B CeOA, OCOOEHHO Govlee Mes- 
€ M3 HUX, HapAy C COBC€EM MeJIKUMH, XapakTepa OObIUHBIX MOMKUMO6NAaCTO- 
IX BKJIOUCHHH. XapakTepHbI TaKxKe CpaBHHTeMbHO YaACTHIe NOMKUMOGOMACTOBLIe 
KJNOYCHHA KUCOFO MarvokJa3a B MHKPOKJIMH-MUKponepTHTe. 

| OOpamaer Ha ce6a BHUMaHHe mpnypoueHHocTD PYAHBIX MHHepaJIOB K CKON- 
keHHAM MMpopuuTa, mpuyem Hapay c MarHeTHTOM MOUTH BCersa lpucyTct- 
hyeT B TOM HIM ApyroM KosMuecTBe reMaTHT. 

CrpykTypa KJIeCOBHTOB NOMKHIO-rpaHoOmacToBad ¢ sCHO yHacweso- 
AHHBIMH; SJIEMCHTAMH paHee CyYULeCTBOBaBIeH OacTOKMacTHYeCKOH CTpyK- 
ppl. 


| Pue. 1. [olixuao6nacrospe BKIIOUeHHA RUpoduasuTa B KBapue (Ha 
moracaHuH) W MAKpokKaune. Mukpotboto Kecosuta. 750%. Huxonu< 


IIpupeyeHHble JaHHbIec, 10 HalleMy MHEHHIO, WaloT OCHOBaHHe CUHTaTb KJIe- 
COBUTbI MeTaCOMaTHYeCKUMH OOpa3s0BaHHAMH, Pa3sBHBaBLIHMUCA B CBA3H C Mpo- 
e€CCOM rpaHHTH3al|HH. OHH NO3BOJIAIOT TaKXKEe CleaTb 3aKJIOYeHHe, TO UC- 
ae cyOcTpaToM, JjaBLIHMM HauaJio 2THM OOpa30BaHHAM, OblWwIH TOHKO- H 
€JIKOZEPHHCTbIe HH3KOMe€TaMOpu30BaHHble NOPOAbl, COCTOABLIMe W3 KBaplla, 
ee aca WM “WacTbIO reMaTHTa. CaM mpolecc MetacoMaTuyeckoro mpeo6pa3o- 
aHHA MOCJIeHHX B KJICECOBHTEI, B COOTBETCTBHH C 9THMM JaHHbIMH, MpoTeKasl 
PH 3HAYHTeEIbHOM IIPHBHOCe LIeJIOUHbIX MeTAJIJIOB H CYIIeECTBeEHHO CBOAMJICA 
IIpeBpallleHHio acCOWMalvu KBaplla C NMPOHJVIMTOM B MOJIeBbIe WINAaTHI, pH 
cCOXpaHeHHH ocTaBlieroca B H30bITKe KBapiia. 

KslecOBUTbI, TAaKHM OOpa30M, MOXKHO pacCMaTPHBaTb Ka” MeTaCOMATH3HpoO- 
AHHbIe OCTATKH JIpeBHeH CYNMepKPycTaJIbHOH TOJIMIH, KOTOPCA B CBA3H C @op- 
upoBaHvem OcHuiKoro rpaHHTHOrO MaccHBa NoyBepralacb rlyOoKOoMy mpo- 
eccy MHIMaTH3alluuH, BrepBble ycTaHoBjeHHOoMy CT. MavKkoscKun (°). 

_ Hapsyy c 3TuM aHHble neTporpauyeckuX UccMeOBaHH MOKaSbIBAalOT, TO 
MCXOJHbIE MOPOAbI KJIECOBHTOB TO BC€M OCHOBHbIM IIPH3HakaM MUHepaJIbHOrO 
cocTaBa H CTPyKTYpPbI OTBeYaIOT OCAaOUHO-MeTaMOpdpHyecKuM OOpas0BaHuAM 
oBpyycKoro KommsieKca. B 9TOM OTHOWeHHH HaMOoslee MPHMeyaTeJIbHBIM ‘AB- 
JA€TCA MIPUCyTCTBHe B KJeCOBUTaxX NMpodusMuTa — OfHOTO U3 XapakTepHeli- 
WIMX MHHepasioB B cocTaBe Nopoy oppyya YKpaWHCKOrO KpHCTaJMYeCKO"O IHTA, 
Kak MW HOTHHA Bawrulickoro muta. OcoOeHHO MOJIHO H3 BCeX H3YUeCHHbIX OBpPy4- 
CKHX NMOpoOs, OHM OTBEYAIOT KBapl-MHPOuJIMTOBbIM ClaHiaM palioHa CvulaBeu- 
HO — OBpy4, pa3BHTbIM B 3TOM paloHe B OOUleEM KOMMIeKce C KBapI{HTO-Iec- 
yaHHKaMH HM MHpOPHAAUTOBBIMA (YaCTbIO AMaCcHOp-NMpoUANUTOBbIMH) C/aH- 
WaMu. 

CooTBeTcTBYyIOMHe CONMOCTaBJICHHA NOKAa3bIBaIOT, YTO HMCHHO KBapll-NHpo- 
UIINTOBLIe NOPOAL THMa yKa3aHHbIX KBapIMTO-claHyeB CiaBewHo — Oppyua 
6M B TulaBHOl Macce HCXOJHBIMM B OOpa30BaHHH KJIeCOBUTOB. OTO No{TBep- 
*KaercA HW JaHHbIMH XMMMYeCKOFO COCTaBa KJIECOBUTOB NPM CONOCTaBJIeHHH UX 
C pe3yJIbTaTaMM aHaJIH30B KBapU-MMpOPHAHTOBBIX CaHeB OBpy4a. 
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B ra6u. | 2aHbl cpeqHue COepxKaHHA OKHCJOB B MOJICKYJAPHbIX MPOWeCHTaX 
B TeX H Apyrux mopomax. ; 

V3 9sTHX JaHHbIX BHHO, YTO XHMHYeCKHH COCTaB KJICCOBHMTOB MOJIHOCTb 
BbIBOAUTCA U3 COCTaBa KBaPI-NHpOPHIMHTOBLIX CaHWeB CaBeyHO — Ospy4 | 
B COOTBETCTBUM C YCTAHOBJICHHDIM BbIIMe MpOWeccOM MeTaCOMaTH¥eCKOrO o6pa- 
30BaHHA KeCcOBHTOB. B MpHBeeHHbIX JaHHbIX, B YaCTHOCTH, B MOJHOM Mep 


T alone. 


SiO, | TiO, | Al,O, | Fe.O,;| FeO | MgO | CaO } Na,O } K:O | H,O+ 
| 
Kpa pl-lupoussu- | 
ye et 79,37| 0,49 | 8,19 | 1,79 | 0,31 | 0,55 | 0) 25.10.3450, 12°) S564 
Siioee Para 80,68] 0,26 |_8,79 | 0,25 | 0,45 | 0,58 | 0,71 | 3,53 | 2,89 | 1,86 


HaXOMAT OTPaxkeHHe BCe XapaKTePHble YePTbI STOTO Mpolecca: HHEPTHOCTb M0- 
BeweHua SiO, u Al,O3, MpHBHOC MleTO“eH, OCBOOORKAeHve THAPOKCHJa U3 pellleT- 
KH MMpOPUIMTa Np NOMeBOWINATHsalHH UH T. I. 

Tlerporpatbwyeckue uccyleqOBaHHaA, TaKHM OOpas0M, ACHO yKa3bIBalOT Ha 
OOpas0BaHHe KJIECOBHTOB 3a CUeT KBaDpIl-MMPOUJJMTOBLIX Nopox oppyya. 3 
3TOro CleqyeT TaKXKe, UTO NOPOAb! OBPyya ABJIAIOTCA OoMee WPeBHHMU OOpa3zo- 
BaHHAMH, UCM OCHHI[KHe rpaHUTbl, 3akJOUaIOWHe B ceOe KJIeCOBHTHI. BaxkHOCTb 
9TOFO BbIBOAa MOMYEPKHBaeTCA TEM OOCTOATEJIBCTBOM, YTO BO BCeX cTpaTurpa- 
(pHueCKHX CX€MaX TIO YKpaHHCKOMYy JOKeMOpHio, 3a CHHMYHBIMH HCKJIOUCHHA- 
MH, BO3pacT TOJILH OBpyva MPpHHHMaeTCA 3a MOCJeCOCHHUKHH. 

B cBxa3H C BONMpOCOM O KJIECOBHTaX MpeCTaBJAeTCA HEOOXOJHMbIM OTMETHT, 
UTO aHaJIOrHUHble MeTACOMaTHYeCKHe H3MCHEHHA OBPYUCKHX MOpo Habs aworca 
HM B BOCTOUHOH uacTH BowblHn, rye TakxKe BCTPeualoTCA MOPOAL OBPy4a B Bue 
pa3HOH BeJIMUMHbI OCTaHWeB MH YaCTbIO HeOOVIbIIMX KCCHOJIMTOB, HO TOJIbKO cpeqH 
nopogx Kopoctexcxoro miyroua. Mccaeqopanua B patonax Bonoyapcex — Bo- 
JiblcKa, BoOpuusi, Yuromupa, Maa. J[uBiuna u Wpyrnx, mpoBeseHHple Hamu 
B CBO€ BPeMA, MOKa3bIBaloT, YTO BeLyllad POJIb B Mpoleccax MeTacoMaTHyecKoro 
HU3MCHEHHA OBPYYCKHX NOPOL 3fecb NPHHAIeKUT TakxKe MOMeBOWMATH3alHu 
HapaAyy C MOJeBbIMH IWilaTaMH B HHX Me€TaCOMaTHYeCKH Pa3sBUBaeTCA OMOTHT, 
pexke MYCKOBHT, HHOra am@uOos wIM NupoKceH. B kKayecTBe pesIMKTOBOTO MH- — 
HepaJia BeECbMa XapaKTePHBIM BO BCeX CJLyYaAX ABJIAeTCA MMPOHIUT. 

Hekoropble 43 STHX NpOyKTOB MeTacOMaTHYecKOrO H3MCHEHHA OBPyyCKHX 
mOpoX B BOCTOUHOK BoJIbIHH MMeIOT XapaKTep TOHKO-MEJIKO3EPHUCTHIX ArJIHTO- 
BHHbIX NOPOA, OTBEUAIONIHX KJecOBUTaM. Ho Oowlee yacTo OHH B TOM HIM Apyrot 
CTe€M€HH OTJIMUHbI OT KJICECOBHTOB; 9TO CBA3AHO B TepBy!0 O4epe;b C Gowee COK- 
HbIM JIMTOMOTO-PalWasbHbIM XapaKTePOM Pa3BUTbIX 3eCb OBPYYCKHX NOpoOL. 

UYactTo, HanpyMep B Bue BKNOYeHHM, B Mopogqax KopoctencKkoro nayToHa 
BCTPeualOTCA MOHO- HM OJIMTOMMKTOBbI€ Pa3HO3ePHHCTHIe KBapPILHTO-mecuaHHKH, 
KOTOPble MO CaMOH CBOeH MPHpPOJe ABJIAIOTCA JOBObHO CTOHKHMU B YCJIOBHAX 
PpaHUTHsalMn HM CpaBHHTebHO XOPOWIO COXpaHAIOT CBO MepBOHAadaJIbHBIit 
CTPYKTYPHO-TeKCTYPHbI OOMMK. OcTaTKH MvIacTOB TaKUX KBapWHTO-NeCuaHHKOB 
OBpy4a MpoculexKMBaIOTCA B PALE CLyYaeB Ha COTHH MeTPOB, HallpuMep B OKpecrT- 
HocTax Pyyun — Inaxosok, Jamuyuku, Bodpuup, Ilyrayesxu. Muorga onn 
pH S9TOM OOHAPyXUBaIOT TECHbIe B3aHMOMepeXOMbI C OKPY2KalolluMU r'paHuTo- 
HjaMu H MHOrOKpaTHO MepeMexKaloTca c HuMH. Hapsazy c KBapiMTo-necuaHH- 
KaMH B BOCTOUHOH YacTH Bowl BCTpedaloTCA POrOBNKOBO-rHelcOBLle (B OTAe/b- 
HBIX CJIY4aAX CHJVIMMAHHT- WIM rpahaTcoxepxKaie) NOPOAL, mpescTaBssAroulHe 
coOoH MpOfykKTbl MeTacoMaTHYecKoro mpeoOpa3soBaHua MHPOMWIJIHTOBLIX H 
KBapU-NUPOPUWIMTOBLIX CIaHWeB OBpPyya. 

Bee 98T0 CJIY2KHT, B YaCTHOCTH, NOTBepxeHHeM Toro (bakTa, UTO OTMOXKeHUA 
oBpyda UMeloT Oovlee ApeBuuli BospacT, 4em nopozL Kopocreuckoro IJIyToHa. 
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|/le ABJIACTCH HCKJIOUCHHEM H3 STOFO HM BbIJeIA€Mad B HEKOTOPHIX HOBeHIMAX 
|-TpaTHrpapuyeckux CXeMaX B KaYecTBe MOCJIeEKOPOCTeHCKOH Tak Ha3bIBaeMan 
JeMOKOPOBHUCKaAd CBHTa OBpy4ya, HOO NOpoyb sTOH mocMe_Hell ABHO HCHbITAJIH 
eTACOMaTHUYeCKHe MpeBpallleHHA B Ha3BaHHBIX BbIe paonax. 

IIpupenenuble (bakTbl u cooOpaxkeHHa MO BOMpocy O MponcxoxKeHHU KuJIe- 
|-OBMTOB H HX aHaJIOrOB C BOCTOUHOH BoOJIbIHH MO3BOJIAIOT CelaTb 3aKJIIOUeHHe, 
JXTO OTJIONKEHHA STOXH OBPy4a MMe WIHPOKoe, CleqyerT JyMaTb MOBCeMeCTHOEe, 
jpactipocrpaneHve Ha nlomanu, 3aHHMaeMOH HbIHe OCHHIKKHMH TpaHHTaMH HU M0- 
ppzama KopocteHckoro IWwIlyToHa. STO MO CyMleCTBy 3Ha4HT, YTO BCA BOJIbIH- 
iKad YacTb YKPaHHCKOTO KPHCTaJIMYeCKOrO WIHTa Oba OOMacTbIO OCaKOHa- 
| OMIeHHA B 9M0Xy oBpy4ya. He ucKsouaeTca Tp 9TOM UM paHOH pa3sBUTHA Tak 
A3bIBAe€MBIX Mep2KaHCKHX PaHUTOB, rye TakKe (PUKCHPYIOTCA MOpOAbl OBPy4- 
KOrO KOMMJIeKCa CO CMOpayHueCKM BCTPeyaIOWMMCA B HUX MMpOHIUTOM, Ha- 
pay C KHaHHTOM HM aHaJly3HTOM. 

Boule yxKe YKa3bIBaJlOCb, UTO NOPOAbI OBPy4a, CIYAXUBIUMe HCXOAHbIMH B bop- 
HPpOBaHHH KJIECOBHTOB HM UX aHaJIOrOB Cc BOCTOUHOH BowbHlHH, HeEH3MeHHO OOHa- 
IPY2KUBAaIOT YEPTLI HA3KOMeTaMOpU3OBaHHbIX OOpasoBaHuli c XapakTepHo Mu- 
HepaJIbHOli accolMalueli: KBapl + nupodunnur + (rematut). Onu B 9TOM OT- 
HOWICHHH MOJIHOCTbIO OTBeYalOoT NOpoyzaM IaBHoro OBpyycKoro Noda (BemoKo- 
poBHyueli — Ospyua). Orcioga ecTecTBeHHO JOMYCTHTb, YTO OTJOKeHUA ZMOXH 
oBpyya, lpexkye 4eM OHH MNOABeprviIMcb BbICOKOTeMMepaTypHOMY H3MeHEHHIO 
8 KJICECOBHTHI HW pyre aHaJIOrM4Hble NOPOALI, HCMbITaIM Ha OOWIMPHbIX NpocTpaH- 
°TBaX CBOerO PacMpocTpaHeHHA (B 3TOM CMBICe PerHOHaIbHO) MeTaMOp*Hu3M 
M3KOH CTYIIeHH. ; 

OOpa30BaHHe KJICCOBHTOB B 9TOH CBA3H CuleqyeT pacCMaTPHBaTb KaK HaJIO- 
PKEHHBIM Mpollecc MporpeccHBHOrTO MeTaMOp@H3Ma, MpOTeKaBLUHH B CBA3H C OC- 
(HHILKHM 9TaMOM MarMaTH3Ma H 3aKJIIOUaIOWMicaA B 3aMelleHHH HH3KOTeMMepa- 
'TypHOro MHHepawbHOro NapareHesHca, yKa3aHHOFO BbIllle, BbICOKOTeMMepaTyp- 
HIM; MpefcraBseH nocweqHHH B OOIeM Cy4ae accolMallHelt: KBapl, -+ KHCJbIi 
OJIMrOKIa3 -+ MHKPOKJIHH ++ OnoTHT. 


| 
| 


Tloctynuao 
2 Xo l9o9 


ILMTHPOBAHHAS JIMUTEPATYPA 


131. T. Txauyx, Teor. xypu. AH YPCP, 9, 3. 1—2, 36 (1948), *K. Smul i- 


kowsk i, Roczn. Polsk. Tow. Geol., 7 (1931). * St. Malkowski, Sprawozd. Polsk. 
Hast: Geol., 1—2 (1927). 
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ITAJIEOHTOJIO[H A 


®. M. JbICCA, TI. Tf. HECTEPEHKO, M. B. CTOBAC u A. 3. LMPOKOB 


K BONMPOCY O NPHYMHAX BbIMMPAHHS BOJIbINAX 
' “TPYTIM OPFAHH3MOB 


(ITpedemaeneno axademuxom H. M. Cmpaxoseim 22 X 1959) 


B o6ocHoBaHHe STOrO ABJICHHA BbIJBHUTaJIMCb pa3sIHuHbIe MpHuMHH. Pay 
ccleqOBaTeeH BUAMT IpHYHHy BbIMMpaHHA OoObIWMX Fpymn OpraHv3MOB B u3- 
MeCHCHHH KJIMMaTHYeCKUX YCJIOBHH, T. e. B MOXONOMaHHH. OHako, Kak clpa- 
tenuBo yKa3bipaet A. IJ. Ilapnop ('), mpu BcemM 6oO/IbIIOM BIMAHHM, KOTOpoe 
IK IMMaTHUeCKHe YCJIOBHA OKa3bIBaJIH Ha CybObl OPraHHyecKOrO Mpa, OHH H3Me- 
|isJIHCb MIOCTEMeHHO, a HE BHE3aNHO, HM XKUBOTHbIC IPH YXYAWEHHM KIMMaTa MOT- 
|td MHTpHpoBaTb B Apyrue wupoTHl. B ciyyanx Ke, KOra 9TO ObIIO HEBO3MOxX- 
|KO, BbIMHpaHHe MOTVIO ObITh MECTHBIM ABJICHKEM, a He MOBCeMeCTHBIM. Emme Tpyd- 
ee OObACHHTb H3MCHCHHEM KJIMMATHUCCKHX YCJIOBHH BbIMMpaHHe MOPCKHX 
pynn opraHu3mos. 
|| Jlenanucb NOMbITKH OODACHHTh NPHUMHY BLIMHpaHNA OO_UIMX rpynn opra- 
IIM3MOB BHYTpeHHeH OpraHH3allveH STHX rpymnm. C 3THM MOXKHO COTacHTLcA, 
ECIM peub UeT O KakOl-HHOyAb OLHOH rpynme, HO OY€Hb TPYAHO JOMYCTUTb 3TO 
| JJHOBP€MEHHO B OTHOWICHHH MHOFHX rpymn. 

Bpimupanue OoubuINX rpynl OpraHv3MOB CBASbIBaIOT Tak2Ke CO BCIbILIKOL 
poreHHuecKHX MpoleccoB, MOCKOJIbKy H3BeCTHO, YTO pe3sKOe H3MeHeHHe B CO- 
iTaBe OpraHuyecKoro MUpa COBMalaeT MO BPeCMeEHH C KPYMHbIMH TEKTOHHYeCKUMH 
poleccaMH B 3e€MHOH Kope. 

VismeneHua B cocTaBe OpraHHueckoro Mupa, CoBMajlaloljve C TEKTOHHYeCKH- 
4M IIpoleccaMH, MHOrHe OObACHAIOT H3MCHCHHAMM (UsHKO-reorpapuyeckHux yc- 
IOBHH, KOTOPble HaCTyMaloT B pe3yJIbTaTe rOopooOpasoBaTeIbHbIX AKTOB. 
| H. M. Crpaxop (?) muutetT: «copnayeHHe BbIMHpaHWA MU CKaqyaTOCTH AB- 
[AeTCA COBNAeHHEM CJI€ACTBUA HW MPWUMHbI, XOTA KOHKPe€THBIM MeXaHH3M, 3/eCb 
(eHCTBYIOUMH, MbI IpescTaBAaeM ceGe NOKa JIHIWb B OYCHb OOULHX MH TYMAHHbIX 
yepTaHuax» HW fasee: «Ja Apyrux rpymm, OcOOeHHO MOPCKHX, YKa3aTb KOH- 
[PETHO POKOBOL tbaKTOP B CMOXKHO WH MeHABUIeHCA OOCTAHOBKe OYeHb TPYAHO, 
{0 (aKT COBMaeHHA HX BLIMMpaHHA C OPOreHuyecKON (asov ykKas3biBaeT, TO 
3)leCb BbIMHpaHue ObIIO KaK-TO CBA3aHO C OporeHesoM »(""). 

Toi 2Ke TOUKH 3peHua npusepxKuBaetca u JI. H. Co6ones (°). 

A. II. Tlapnos (‘) yKaspiBaeT, 4TO 3eMHbIC AMaCTPOPU3SMbI COMPOBOXAawrcs 
(OVJIbHBIM BbIJeJICHHeM Ta3OB, YaCTHYHO AJOBUTHIX, KOTOPble, PpaCTBOPACb B BO- 
he, H3MCHSAIOT €€ COCTAB, CO34aBan OTPaBJIAIOULy!0 Cpely, YTO HM ABJIAeETCA ONHUM 
13 HavOoulee Ba2KHBIX (pakTOPOB BEIMHpaHHA OOJbIIMX Tpynn OpraHusmos. 

B. JI. JIuuxos (4) cpa3pipaeT mpeoOpasoBanhe OHUX POpM B Apyrue u BOs- 
HKHOBeHHe HOBbIX (pOpM C HalpaBJIeEHHOCTbIO, KOTOPadA OTpaxkaeT U3MeHeEHHA 
ellHeli cpeybl B XOfe reomorHyecKkoH MCTOpHM. Ota cpeda U3MeHAaCch pH 
[OJIBIUNMX OPOreHW4eCcKHX MpoleccaX Kak CJIeACTBHE NMepeMeH, MpPOHCXoAAIMINx 


lO BpauleHHH SemuH. 
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He orpulad 3HaueHua Ha3BaHHbIX MpHYHH BIMMpaHHA OOJbINMX Tpynt Op 
TaHH3MOB, CJleLyeT BbICKa3aTb MpeMMosor*ReHHe elle 0O OAHOH US BOSMOMKHBIX 
IPHYHH H3MeHeCHHA OpraHWueckoro Mupa Ha cyuie H B MOpe. OTOH MpH4uHHOw 
ABJACTCA MOBbIMeCHHad palMallua. 

ViccuieqopaHve HbIHe JeHCTBYIOUIMX BYJIKaHOB NOKa3bIBaeT, YTO B NepHox 
BYJIKAHHYCCKHX H3BepKeHHH HaOMOLaeTCA BOBOJbHO 3HauNTebHad panwoak- 
tuBuocrb. H. H. Mlaspopa (°,°) o6paTuia BHUMaHHe Ha Hasivuve pawn, ypaHa 
i TOPAsA B COBPeMCHHBIX JIABOBbIX NOTOKaX ByJIKaHOB Kamuartxu. Ilo ee 2aHHbIM 
cpeyHee cofepxkaHve paqHOaKTHBHBIX 9JIEMeHTOB B JlaBaxX (BrpaMMax Ha | Tr nO- 
powel) clenyrouree: paguit (0,7—1,0) -1071?; ypan (0,8—1,4) -107°; ropa (0,7— 
oye line: | 

[Ipu sTOM pasnuns B COJep%KaHHN payuA B OTHOCHTEIbHO ApeBHHX H MOJIO- 
J\bIX JIaBaX He HaOsoOJaerTca. | 

Ilo marepnanam [Iurora (7~'°), coyepxkaHve pagua B JlaBax ByJIKaHa Ku- 
ylayana Haxoqutes B mpemenax oT 0,9-1077* n0 0,94 -10-1*, JIxoun (") qaerT co- 
epeKaHue pajua B JlaBax TOTO Ke By Kava, UsMMBUINXcA B 1875 r., 3,9 1077? r/r. 
B nocnexyrouem JbKonu (7) mpuBet cpefmHee cofepxaHHe payua JIA aBo- 
BbIX NOTOKOB TaBalickux ocrpoBos 1,1 -1071°. Cromb BbicoKHe cosepxKaHHA pa- 
JIMOAKTHBHBIX 3JICMCHTOB B H3BePKCHHbIX MOpOax JOJMKHbI Mp CBOeM OOpa- 
30BaHHV BbI3bIBATb MOBbIMIeHHY!O PaMallH1o. 

CoBpeMeHHbIi BYJIKaHH3M ABJIACTCA BECbMa H€3HAUHTEIbHLIM 10 CpaBHeHHIO 
¢ PHPAHTCKUM BYyJIKaHH3MOM B MIpollviom. Ha sto yKa3bIBaloT Oa3aIbTOBbIe H3JIMA- 
Hun Tya9, CuOupcxue u JleKancKWe Tpalinbl, ruraHTcKHe JlaBoBble mato Ko- 
syMO6un u Tlararonuu, 1oxkHOadppuKakcKue JouepuTh Kappy u tT. a. Bee 9TH 
THraHTCKHe H3JIMAHHA HOCHIM OOUeMaHeTapHbId XapakTep MH ObWWIH CBA3AHbI 
C pa3IOMaMH B (burype SeMJIM, JOCTHTaBLIMMH “eTBEpTH Ayr MepusMaHa. OTH 
pa3JIOMbI H THPaHTCKHe JIaBOBbIe H3MMAHUA ObIM IPHypOueHbl K OMpeesIeHHbIM 
cba3aM OporeHe3a H M0 BPeMeHH COBMaaioT C BLIMMPaHHeM OMNpeeJIeHHBIX PTpynn 
OpraHH3MoB. 

Ecau yuecTb, uTO B Upesbiyuiwe reoworMyeckHe MepHoOAbI MMe OovIbIUIOe 
pa3sBUTHe FeOCHHKJIHHaJIbHble YUaCTKH, B KOTOPbIX HaHOoJIee HHTCHCHBHO Npo- 
ABIAJICA OPOTeEHHYeCKHH Mpollecc U BYIKaHH3M, OXBaTHIBaA OMHOBPeMeHHO OOJIb- 
He TeppHTOpHu, TO JelicTBue paWOaKTHBHOCTH pH H3BepKeHHAX OJNKHO 
OblIO ObITb OCOOCHHO HHTEHCHBHBIM KaK Ha CYylle, TaK H B MOpe. O6 3TOM ToBoO- 
PAT HW Ppe3yJIbTAaTbI MPOBeAeHHOH B MOCeMHMe TOMI perHoHaNbHOM pawHomerpu- 
yuecKOH CbeEMKH, KOTOPad BbIfemHJIa OOWIMpHble OOacTH H3BepxKeHHHIX NMOpok 
C HeOObIUHOM BbICOKOH paWoakTHBHOCTbIO B ceBepHom Muunrane, AdpuKke u 
Kanage (1). Kak moka3aiu 9TH HCCeOBaHHA, KMCIbIe H3BepxKeHHIe NOpOJbI 
coyepxaT B cpequem 5,1-10~° r/r, a ByKaHu4ecKoe creKsio JIunapu (Mranua) 
15-10-° r/r ypana. Cpequee cofepxKaHHe payua B KUCJIBIX NOposax Mo MaTe- 
pHasiam Ilya u [xo (*4) cocraBaser 6,21 -107'? r/r. Tlo onpegenenuto TIuro- 
Ta (°), CodepxKaHve paylua B rpaHHTax cocTaBsaeT B cpegHem 3,03 -107!2 r/r. 
Topu cojepxKHTCAH BG BCX H3BepKeHHbIX MOposaX B CpeqHeM B KOMMUeCTBE 
1,3 -10°° r/r (??,"°). Hexoroppie panvoakTHBHble OOpa3iibl H3Bep2KeHHBIX MOpOR 
conepxat 200-10~° r/r ypana u oxono 500-107® r/r ropua (2%). Ilo rem xe qaH- 
HbIM HeKOTOPble BYyJIKaHHYeCKHe OTJIOKCHHA, KaK, HallpHMep, B dopmalluu 
Yaiit-Pusep B Battomuure u B IOxkuolt Jlakore, aBsaIoTCA HCTOUHHKaMM ypaHa 
JIA BTOPHYHbIX OTIOKEHHH CMEKHEIX MOPMALHH, a aPFHJIUTOBbIe WwlacThl, CO- 
AepKalllve H3MeHeHHbIN BYJIKAaHMYeCKHH Teme WH Oe€HTOHHT, comepxKaT ypana 
HOOOrLO ° rT 

Bouibiiad YacTbh yIIMCTHIX OCaLKOB COJepxXKUT MaJIbI€ KOJIMYeCTBa ypaHa, HO 
HEKOTOPbI€ JIHTHHTbI TpeTHYHOTO MH MeJIOBOFO BO3PaCTOB COJepKaT 3HauHTeIb- 
Hbl€ KOJIMYCCTBA yYpaHa, MpHyeM 9TH JMTHUTHI 3aleraioT B palloHax C IIMpOKO 
PpaciipocTpaHeHHBIMH 3ale%KaMU ByKaHWyecKoro Menta (1%). M3 mopcKux ocaz- 
KOB HaHOOJbulee KOJIMYCCTBO YpaHa COep2%KHTCH B KPaCHBIX TIyYOOKOBOJHBIX 
TIHHaX, KOTOPbIe OTJIOMHIMCh 3a CUCT BYIKAaHHYeCKOM WH KOCMHUeCKOM MBH. 

H{sBecTHO, uTO XapakTep H CTeMeHb MOpayKeHHA, BbISBAHHOTO JelicrBueM 
HOHUSUPYIOWeH PayqwaluH, 3aBHCAT KaK OT BEMYHHbI LO3bl H3/IyYeHUA, Momyuae- 
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OH OpraHu3MoM, TaK H OT BpeMeHH, B TeueHHe KOTOPOrO NpPOHCXoOAUT obs1y4e- 
e (CM., Hampumep,('$)), T. e. Malad 03a B TeYeHHe AIUTeMbHOrO BDeMeHH JeHcT- 
eT TaK Ke BpeAHO Ha OPfaHH3M, KaK H OoVIbIIaA WO3a B TeYeHHe KOPOTKOrFO 
e€MeHH. 

HispecTHo TakxKe, 4TO BpegHOe JelicrBHe OOyUeHUA MOXKeT aKKYMYJIHPO- 
TbCAH, BbISbIBAH BPeAHbIe JIA OpraHu3Ma NOCJesCTBUA, H UTO HawHOosee 4yB- 
BUTCIbHBIMA K BO3MeCHCTBMIO palWalHH ABMAIOTCH KPOBeTBOPHbIe Oprah U 
APOTbINEBLIe TKAHH. JlaxKe CaMbIe MaJIbIe O3bl HOHU3UPYIOWUX H3JLyYeHH OKa- 
PIBAIOT BpeHOe reHeTHYeCKOe JlelCTBHe Ha OPraHH3M, BbISbIBAaX MYTAILHU, He- 
AKO JI€TaJIbHbIe, H MPHBOAA K CTePHJIbHOCTH OpraHusma. 

Orciofa cileqyer CelaTb BbIBOL, YTO B MepHO MHTeHCHBHOTO OporeHesa, 
CHCTBOBABIUerO B TeYeHHE GOObIIMX MpOMexKYTKOB FeouOrHyecKoro BpeMeHH, 
3HAYHTeJIbHbIe Ha TepBbI B3PIA COMepxKaHUA PaWOaKTHBHbIX 3JIeCMeHTOB 
NpOAykTaxX BYJIKaHHYeCKHX H3BepxKeHHH 3apaxKalH B TeYeHHE JMHTeTbHOTO 
eMe€HH aTMOrHypochepy Semin, npeqonpexeiaa TEM CaMbIM BbIMMpaHHe TeX 
MM MHbIX rpyom opraHH3mos. 

PaOotsr H. II. JtyOununa (1°), B. M. Kpacoscxoro u VW. C. L]kaoscxo- 

(7) MOKa3bIBaioT, UTO NOBbIMeHHe KOCMUYeCKON palualuW MOXKeT MpMBeCTH K 
aTacTpOopuyecKHM H3Me€HeCHHAM B Pa3sBHUTHH OpraHwyeckoro MuUpa. 


J{uenponerposckult PopHblit wHcTUTyT Iloctynu10 
um. Aptema CXS 959 
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rHCTOXHMHYECKOE H3Y4EHHE FJIAKOFEHA 
HW HYKJIEONMPOTEHJOB TPH PETEHEPALMH KOKU 


(IT pedcmasreno axademuxom H. H. Axuuxoesim 12 XI 1959) 


Vimeouvecs B JIMTepaType WaHHbIe OO H3MeHeHHAX OOMeHa yIJIeBOJOB 
HYKJe€ONMpOTevAOB B KOXKEe MPH 3aKMBJICHHH Pav, TpaHClaHTalMu UM Apyrux 
posuepaTHBHEIX MpoueccaX HeEMHOTOUHCeHHEI (*~°), a MPH 3axKUBJICHHH OPKO- 
FOBbIX PpaH H IaCTHKe JepMaTOMHbIMH JIOCKYTaMH HaCUMTHIBAIOTCA CMHMLAaMye, 
10-13 : 
aon uTO B HOCeqHee BPeMA YyasIOCb C MOMOLLbIO THCTOXHMHYCCKHX 
MeTOJOB, JIKOMMHECWCHTHOH HM YJIbTpaHOMeTOBOH MHKPOCKONHM BbIABHTb HeKO~ 
TOpbie (PYHKUMOHAIbHbIC H MOpdosorMuecKHe OCOOCHHOCTH HOPMAJIbHbIX, Mpo- 
AMepHpYIOUNX HM WucTpotHuecKH H3MeHCHHBIX TKAHeBbIX 3JIEMeCHTOB (*4~?°)._ 

B HacToaslelH paOoTe cooOmlaloTCA pe3yJIbTaTbl H3YYCHHA TIMKOTeHa HW HYK- 
JICOMPOTeHNOB C MOMOLLbIO PHCTOXHMHYCCKHX METOJOB H JIOMHHECILEHTHOH MHKPO- 
CKONHH B OOOXKKEHHOM HW TepecaxkeHHOH KOxKe nopocaT. Kowa nopocaT HaH- 
6oulee OH3Ka NO CTPOeCHHIO H PAY NaTOMOrMYeCKHX PeaKIHH K KOKE VeNOBeKa 
(24-26) _ Tum MH OObACHAeTCA BbIOOP 9KCMEPHMeHTAJIbHbIX MKMBOTHHIX. 

VM3yueHbl KpaeBble YaCTH OOWIMPHbIX OXKOFOBbIX PaH M ayTO- WIM TOMOTpaHc- 
WaHTaTOB, WepecaxKeHHbIX Ha y4acTKH oxoroB III u IV creneuu *. Oxoru, 
3axBaTbiBaouyue 10—15% NoBepXHOCTH Tela, HaHOCHJIHCb OTKPbITbIM TlaMe- 
HeM. OJHOBPeMEHHO C OXKOFOM MPOU3BOAHOCb 3apaxKeHHe PaHbl BSBECAMH KYJIb- 
TYp TeMOJIMTHYeCKOLO CTPeNTOKOKKa HM 30JIOTHCTOFO cTacdUsIOKOKKa. 

JA ayTOMMacTHKU UCHOJIb3OBaHbI JEPMATOMHBIe JIOCKYTHI C MPOTHBOMOJIO2K-— 
HOW OXOry CTOPOHbI Tella, a JIA TOMOTPaHCHaHTalun — JHOpusM3supOBaHHble 
J@PpMaTOMHble JIOCKYTbI, pas3MauHBaeMble Nepex NepecalKol B PU3sHOOrHYeCKOM 
pactTBope. TpaHcilaHTaluu npefuecTBOBaO TIaTeIbHOe yasleHve OMepTBeB- 
WuxX TKaHeH. Matepval molyueH myTeM OvoncHi, pexe — Ha ayTONCHAX B 
CpOKH OT 5 4ac. WO 53 cyTOK. MuKcallNa OXaxKTeHHbIM 80° cnuptom, 10% Heii- 
TPaJIbHbIM (OPMaJIHMHOM, WeHKep-(POpMOJIOM HM cMecbio Kapuya. [mMKoreH BbISIB- 
JAJICA TO MeTOAyY nephogzat — Iudhd, a HykNeonpoTeuzbl — no WMesmpbreny, 
METHJIOBBIM 3CJICHbIM H MHPOHHHOM NO Bpaiie (c KOHTPOJbHOH OOpa6oTKOH co- 
CeHUX Cpe30B PaCTBOPOM KPHCTaIMYeCKHH PHOOHYKJeasbl), XPOMOBbIM JIaKOM 
raWOWUWaHHHa MO OAHapCOHY HM C MOMOLLbIO JIOMMHECICHTHOM MUKPOCKOMHMH. 
IIpumenena o6pa6orka no Tomopy Aa OOHapyXeCHUHA MECT AKTHBHOCTH IeMOUHOL 
cbocdbata3bl. : 

B mepsple uacbl Woce oxora HaGOMaloTcA peskHe CABHTH B HYKAeCHHOBOM 
OOMeHE PasHBIX yacTeli SIMAepMHCa, HaXOJAMMXCA Ha HeOJMHAKOBOM paccTos- 
HHH OT kKpaeB paul. B amuqepMuce, exalleM BOJIM3H paHbl, Apa NMKHOTH3H~ 
POBaHbI, a PHOOHYKJeCONpOTeuAbI 3 WHTOMNMA3MBI, CLedaBmielica OKCHPUbHON, 
ucuesaioT (puc. la). B yuacTkax, pacMomOxKeHHBIX HeECKOMbKO MOfasblle, Ha- 
O6opor, KHTOMIa3Ma KJeTOK TvIyOOKOli 30HEI, OOoralaich pHOOoHYKseHHOBOI 


* OKcnepuMeHtsI OpitM nocTaBeHst_B. M. Bypmuctposnm, B. I. Cauuxo, P. A. Crpyras 
u K. YW. Ulymuxunoii. 
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Puce. 1. a — oOujult BUA Kpaa omoroBoll paubt; 5 wac.; muKeauua no Wa6anamy, ranno- 
Wann; 00. 8, oK. 10X; 6 — yuacToK rmy6oKol u cpegHett 30H SIMAepMaJIbHOrO pereHe- 
pata; cnupt, o6pa6oTKa no Tomopn; 6. 20, ox. 10x 


Puc. 2. YuacTku 9NHTeMHA ayTOTpaHcnmantata. a, O—5 cyTOK mocme oxora HU 

20 uac. mocme naactuKu; KapHya; MeTHJOBbIii 3eeHbI — NHpOHHH (6 — oOpaboTKa 

pHOonyKseaso); 06. umM. 90, 0K. 7X; @—9 cyrToK Mocse onKora u 5 cyTOK Mocue 
WwlacTHKH; WeHKep-opmoa, Denpreu; 06. 40, ox. 7X 


Puc. 3. YuaacTKu snHujepMabHOrO pereHepaTa, BUAHHI_BKJIOUCHUA rukKorena; Kapnya; 
nephoxat — lub. a —7 cyTox; 06, 20, ox. 10%; 6 — 414 cyTok; 06. umm, 90, ox. 10X 


|, T. 131, Ne 1, Bepauu 


ACMOTOH, CTaHOBHTCA Oas0dpuibHoOH. HenocpeycrBeHHad CBA3b Me@Ky cTe- 
SHbIO OasOHJIMH WHTOMNIASMbl H KOJIMYECTBOM B Heli pHOOHYKJeONpoTeHJOB 
OITBepKaeTcA WH KapTHHaMM MpenapaTos, oO6paboTaHHEIX B pacTBope pH6o- 
yKsIea3bl YO OKPaCKH Me€THJIOBbIM 3eJICHbIM H MMpOHHHOM (puc. 26). OTo xe 
APAKTePHO HM JIA SMHAeCPMHCa B MEXKCOCOUKOBBIX MpOoMexkyTKaXx (cM. pHc. la). 
PH 3a2xKHBJICHHM OXKOFOBbIX paH, a Take MPH NOBpexkTeHuM B y4aCTKaX cpe- 
1HHA QCPMATOMHBIX JIOCKYTOB HW MPHKMBJICHHH TpaHCMaHTaTOB MpOHCXO_UT 
)pasoBaHHe Pe3KO YTOVIMLCHHIX 3a C¥eT PTyOOKOU 30HbI MHOTOCJIOMHBIX 9IIH- 
sPMAJIbHBIX pereHepaToB. Mx riyOokaa 30Ha COCTOHT 43 KileTOK, Oas0cuuIbHaA 
ATOMMA3Ma HW Pe3KO YBeIMYMBIIMeECA AJ PbIUKH KOTOpPbIX OoraTH PpHOOHYKJeO- 
poTeHfamMu (plc. 2a), a Apa cosepxaT Bospocuee KOMHUeCTBO Le30KCHpH6o- 
YKJICHHOBOH KHCJIOTHI (pHc. 26). BasocbusMA WHTOMMIA3MbI, HECOMHCHHO, 3aBH- 
iT OT 3HAUHTEJIbHOTO OOoralleHHA pHOOHyKeOMpoTeusamMu. Oro nosTBepxKaeT- 
1 TEM, UTO B COCeAHHX Cpe3aX, HHKYOMPOBAaHHbIX B pacTBOpe pHOOHYKsJeasbl, 
ATOMNA3Ma KJIETOK 3MMepMHCa CTAHOBHTCA OKCH(HJIbHOH, T. e. H3 Hee HCuUe- 
u10T PHOOHYKJeonpoTensbl. OcoOeHHO STO KacaeTCA BHYTPeHHUX uacTeli raly- 
OKO 30HbI SNMepmuca. BOuwusu cBoOoqHoro Kpas pereHepata pHOoHyKseompo- 
eHJIbl MOFYT HHOFa HaXOJMTbCH TOJIbKO B KJI€TKaX PIyOOKOM 30HbI, a 9JIEMCHTHI 
DeMHeEH HW Hapy2XHOHM 30H MOJIHOCTbIO JIMWWEHbI HX M MOTOMY pe3KO OKCH(pHIbHEI. 
OorauleHHe pereHepupyloulero SmMLepMuca PpHOoHyKJeonpoTeHsaMu OTYeTIH- 
0 BHHO H IPH JIOMMHECIIEHTHOM MHKpOckonHH. 

YuacTKH 9SMMepMaJIbHbIX pereHepaToB, OoraTble pHOoHyKseOMpoTeHsaMy, 
JHapPy2KUBaloT 3HAUHTEIbHY!O AKTHBHOCTh IeOuHOK dociaTaspl (cm. puc. 16). 
-MOJIOJIBIX COCIMHUTEIbHOTKAHHDIX KJI€CTKaX H JHAOTEMM WHPOKHX TOHKOCTeH- 
bIX COCYOB PpaHyJIANMOHHOM TKaHH, OCOOeHHO BO BpeMaA MpomMdepaTUuBHOrO 
epHofa BOCHaleHHA, TakK%Ke 3HAUHTeIbHO YBeJIMUHBaeTCA KOJIMYeCTBO PH- 
OHYKJICOMPOTeHAOB, BCJIeqCTBHe 4Yero HX WHTOMIa3Ma pesko Oa30cpubHa. Ilo 
epe pyOleBaHHA COeAMHUTEIbHOM TKaHH KOJIMUeCTBO PHOOHYKJeOMpOTeHJOB 

yKa3aHHbIX 9JICEMeHTaX YMeHbILaeTCaA. 

TpanyJapHpli rIMKOreH, OTCYTCTBYIOWMH B SMHTeMH HOPMaJIbHOH KOXKH, 
TakxKe B OOOXKEHHOM H OTTOPIUIeMCA SIMAepMHCe, NOABJIACTCA B 3HAYHTEVIb- 
OM KOJIHY¥eCTBE B NpOMMepupyrouleM HW pereHepupyrouleM snuzepMuce. B oT- 
H4uve OT PHOOHYKJeONpoTeHOB, MIHMKOreH OOHapyKUHBaeTCA TaBHbIM OOpa- 
OM B IHTOMNIAa3Me KJIe€TOK CpeqHe 30HbI 3mMAepMuca (puc. 3a). Oryembuble ero 
eIKHe PpaHyJIbl, CJIMBaAHCb BMECTEe, 3aMOJIHAIOT BCIO WMTOMNMIAa3My KJICTKH STHMH 
KJIOUCHHAMH. OTO Ke OTHOCHTCA HM K NposMdepupyliouleMy INMTeMIO Hapyx- 
oro BOJIOCHHOTO BJlaraJIMila MH MHOFOUMCJICHHbIM MOrpyKHbIM pa3spacTaHuAM 
qafepMuca. JIMmIb B Oosee NO3AHHE CPOKH 3a2%KHBJICHUA BKJIOUCHHA TIMKOreHa 
OryT B HeOOJIbUIOM KOJIHYECTBE CKONMJIATBCA B KJIETKAX Oa3aJIbHOrO CJIOA BOJIN- 
4 MeMOpaHb! (pvc. 36) H Jake MPOHUKaTb B PpaHyJIAWHOHHYW TKaHb. B Hei OHH 
SHapyKUBAIOTCA B IHAOTEMHH WHPOKHX TOHKOCTCHHBIX COCyOB H cHOpobua- 
Tax. 

TakuHM o0pa30M, MeCTOM IMIpeHMYILeCTBeHHOrO HaKOMIeHHA pHOOHYKJeO- 
pOTeHOB MIpH pereHepaluH KOK ABJIAeTCH TlyOoKad 30Ha SMMAepMuca, a 
NAHYJIAPHbIM TIMKOFeH NOABJIAeTCA HW WVIMTeIbHOe BPeMA CYULECTBYeT B OKCH- 
HJIbHOH, OeHOM pHOOHYKJeOMpoTeHAaMH WMTONIasMe KJIETOK CpeqHeH 3OHbI. 

B mpomndepupyloulem 2MHepMHce MOXKHO OTMETHTb OMpefeeHHbIN rpayu- 
IT pacnpeyeseHHuaA ryiMKoreHa. OH cCOJepxKHTCAH B SIeEMeHTaX CpeHeH 3OHbI 
aJIbIMrveBa CJIOA 3NMAepMuca; OcOOeHHO OoraTa HM HavMeHee AudpepeHH- 
OBaHHad ee uacTb. Ilo HampaBmeHHIO K CBOOOJHOM NoBepXHOCTH TIMKOreHa 
faHOBUTCA MECHbIIe, a B MOBEPXHOCTHHIX CJIOAX, COCTOAMLUX H3 OPOroBeBarollux 
OpOroBeBIIHX 3JIEMeHTOB, OH oTcyTcTByeT. M3mMeHeHuve riMKoreHa IIpH pere- 
epallHH KOXKM MOKa3bIBaeT, YTO B YCJOBHAX MpomMepalun smugepMuca 4, 
-TECTBCHHO, MOBbIMeHHA OOMeHa MpOHCXOAMT ero YCHIeHHOe pacxosoBaHHe. 
JIHaKO PeCHHTe3 IIMKOreHa OKa3bIBaeTCA H30bITOUHbIM, H MOTOMY OH OOHa- 
yXKUBaeTCA B 3mMepmuce. B pe3yibTaTe CHW2KCHHA HHTCHCHBHOCTH OOMCHHBIX 
poleccoB, HacTynaloulero B NO3qHHe CPOKH, pacxO] TIMKOreHa, BepOATHO, 
MeHbilaeTca. OrcyTcTBHe ryiMKoreHa B HOPM@JIbHOH KOXKe H KOMKe, B3ATOH 
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B MO3HHe CPpOKH, NO3BOIAeT IipeAnoaraTb, YTO peCHHTe3 TIHKOreHa B STHX 
culyuaaxX HAeT MeHee 9HEPrHYHO HM MOKPbIBaeT JIMUIb CTO pacxoL.. 

Hakonlenve puOonyKJeonpoTenytOB MposHpepHpy!ouluM anvuLepMHcoM O6- 
IeH3BeCTHO. BaxkHO JIMUIb NMOYEPKHYTb, YTO OHO NPOMCXOAUT B WUTOMJIa3Me 
3JICEMCHTOB, HAXOJALLUXCH B PuIyOOKOli 30He H JIMIMCHHbIX BKJIIOUCHHH PMKOreHa. 
MOxXHO CUUTATb, UTO TaKOe THCTOTOMOXHMHYeCKOe pacipexeseHHe TIMKoreHa UH 
pHOoHyKJeompoTevOB B pereHePpHpYIOWeM SIMMAepMHce ABJIAeTCA OJHHM H3 
(PYHKUMOHAIbHBIX MpOABMeHHH ycTaHOBNeHHbIX H. I. XMOMMHbIM OCHOBHBIX 
IIPH3HaKOB SMMepMHCa Kak IIpeACTaBHTeA SMMTeEIHeEB KOXHOTO THIMa — MHOTO- 
CJOHHOCTH MH BepTHKaJIbHOH aHH30OMOp@HOCTH. 


BoeHHO-MeJMIMHCKaA akaJleMus Tlocrynuao 
um. C. M. Kuposa Li XI 1959 


UMTHPOBAHHAS JIMNTEPATYPA 


1J.Flecher, D. Glick, Proc. Soc. Exp. Biol. and Med., 66, 452 (19%@m 
2J.R.G. Bradfield, Nature, 167, 40 (1951). °R.J.Scothorne, J. Anatw 
86, 4 (1952). *W. Montagna,H. B. Chase, W.C. Lobiitz, Am. J. Anam 
92,3(1953). 5® A. Remanini, Mikroskopie, 8, 11 (1953). ®G.Sani, Monit. ital., 
62, Suppl., 15 (1953). *7C.C. Kaca6baHu, Bra. oxen. 6uon. u meg., 41, 2 (1956)- 
*H. H. Bacwapbnesa, Apx. maton, 17,2 (1956). " W. Montagna, Vo R. Exome 
misiano, Anat. Rec., 122, 1 (1955). 2° HOB. Fell Je Re Deane Tierra 
Exp. Pathol., 24, 196 (1943). #!1W. Washburn, J. invest. derm., 24, 5 (1955). 
ijk. B. Bep aun, JIAH, 123, Ne.1 (1958).. Jl. B. B epia mn, ¢Apx.anereeee 
MW 9MOpHon., 37, 8 (1959). 14 T. Caspersson, Scand. Arch. Physiol., 73, Suppl., 8 
(1938). 14M. Heitinger, Fluorescenzmikroscopie, Leipzig, 1938. 1°S. Strug 
ger, Jen. Zs. f. Naturwiss., 78, 97 (1940). 27 H. Bunting, G. W. Wisloc km 
E. W. Dempsey, Anat. Rec., 100, 61 (1948). 148M. H. Meticeas, H3s. AH CCCRe 
cep. pu3s., 13,2 (1949). 19 OK. Bp ame, Yen. copp. 6uon., 29, 1(1950). 29 N. Sch wie 
melfeder, Virch. Arch., 319, 294 (1950). ~65B.B.Kenposcxunh, Yen. compe 
6von., 31, 1 (1951). @H.T. Xaonws, H. A. Mesueuxo, JB. Bep a wae 
Bion. akcnep. 6uon., u meg., 41, 2 (1956). *% A. A. Buuuuxos, Jl. K. Tutosa, 
JAH, 116, Ne 5 (1957). 74 A. R. Moritz, Am. J° Pathol., 23) 6:(1947). "25 A; ee 
Moritz F. C.Henriques, Am. .J. Pathol., 23,.5, (1947). .2* H»E. Pie ance 
I. Th. Payne, L. Hogg, Ann. Surg., 130, 774 (1949). 27 JI. B. Bepanu, JAB 
127, Ne 4 (1959). 


190 


Jloxrzagn Akayemun nayrx CCCP 
1960. Tom 131, Ne 1 


PEHETHKA 


HM. A. PATIONOPT u P. Tr. KOCTAHOBCKHK 


MYTAWMOHHAS AKTAHBHOCTb HEKOTOPbIX HHT HBATOPOB 
XOJIHMHICTEPASBbI 


(ITpedcmasaexo axademuxom H. H. Cemenossim 28 1X 1959) 


B wacTosilee BpeMA YCTaHOBJIeHO MyTareHHoe JlelicTBHe Oo/IbUIOTO uHCJa 
MMMYeCKH AKTHBHBIX OPraHWyecKHXx CoeqMHeHHH. HanGoulee actbekTuBHBIe My- 
aTeHbi HalieHbl cpequ aKuIupyrourux (1) (umpuTpi (2), STHIGHAMHH, OKHCb 
rHyieHa (*) Hu Ap.) H allMiupyroulux (KeToHbI (4), JakToub (>) H wp.) areHTo, 
TO CBHJ€TeIbCTBYeT O HYKJECOPHILHOM XapakTepe 3HaUHTeIbHOH JOH OTBET- 
TBeHHOrO 3a MyTareHes OuocyOcTpata. BovIbuIHHCTBO YNOMAHYTbIX MyTareHoB 
JIOPITHAMHHBI, XJIOPITHJICYIbDUAbI, ITHICHHMMHbI, SMOKCHAbI) OGsaawr 
ak in vitro (°), Tak uw in vivo (’) BbIpaxkeHHbIM aHTHXOJIMHSCTepasHbiM Jeili- 
‘BHeM. B cBa3H C 9THM IpescTaBsIAeT HHTepec U3y4YeHHe MYTAILHOHHOM aKTHB- 
OCTH HaHOoulee MOULHbIX HHTHOMTOPOB XOJIMH9CTepasbl B rpynnme coequHennit 
ocopuuupyroulero THMAa: 

xX we (S) 
ai 
Ate bs 

Ni Ui 


nme X u Y moryT ObITh — R,— OR, —N (R)2, aZ aBaaetca raou“qoM uau 
ceBlorasIOHZHOH TpynnupoBKo 


eae PAR SUI Ve mere Yi Re, ex 
(—cN, CNS, -O—€ —NOz, —S—C_—NOz, —0 PIO) Y )- 


Ileppple mpeycTaBHTeIH TakHX CoeqMHeHHH (AuaiKHIdTopdochatsl) Opin 
MHTeSupoBaHb! B 1932 r. JlaHre u Kprorepom (*) 4 OKa3aJIMCcb upesBbIYaHHO (pu- 
HOJIOrHYeCKH AKTHBHBIMH. MuHorouncJieHHble MocJielyroulve UCCelOBaHHA B 
TOM PAY MpuBeH K CO3{aHHIO TpyIbl NapaCHMMaTOMMMeTHYeCKHX MeHILHH- 
KUX IpenapaToB, a TakxKe sPPeCKTHBHBIX HHCCKTHUMAOB, HalieMWIMX WIMpoKoe 
PHMeHeHHe B CeJIbCKOM XO3AHCTBE. 

Hamu ucceqoBaH reHeTHyecKHH adpekT pada cdbocsopopranuyecKHX HMHTH- 
MTOPOB XOJIMH3SCTepa3bl, MOKa3aBIIHX M3BeCTHOe MOBBIIMeHHe YaCTOTbl MyTa- 
wi. B aHHOM cOOOUleHHH MpelCTaBJICHbI Pe3YyJIbTAaTbI ONbITOB c (TropaHruy- 
HOM u30nponumoBoro spupa MeTudocpuHopok KucnoTH (MM®), Bpr- 
BaBIIMM YacTble HaCJIeJICTBeHHbIe H3MeCHEHHA. 

O6peKTOM HCceLOBaHHu Obi JMUMHKH (B BO3pacTe 24—48 uac.) 4 HMaro 
NoxoBoit MywiKu Drosophila melanogaster. B onpbirax ucrosb30BaJIcA XHMH- 


ecku unctEii UM@® (rt. kun. 55° npu 15 uM, dq” 1,10) (°). 
O6paGaTbIBaeMbIli MaTepHaJI MOMelaJICA B SKCHKATOPHI MO Mepe JOcTHKeHUA 
NOCJICMHUX PaBHOBeCHOH KOHIeHTPaluH MWapoB Uccseqyemoro BeulecrBa. JIn- 
WHKM WM MMaro CosepxKaJHcb B MpOOupKax C NJOCKOH arapoBol MHTAaTebHOK 
peqol. [Ipo6upkuc uMaro 3akpbIBaJIHCb ABYXCOMHOM MapJel, Cc JMUMHKaMH — 
aTHbIMH TMpoOKaMu, YaJIABIUMMHCA Ha BPeMA o6pa6orTKu. IIpopezeHo je 
epHu onbiTos, B I cepuu KonWeHTpauua MMO® cocraBasnna 12 mr/n, Bo II 
,5 Mr/m. Bpema o6pa6orku of 3 Jo 25 Mun. B | cepuu npousBoquacb OAHOKpatT- 
aa oOpa6oTKa, mp 9TOM 5-MHHYTHOe BosfelicTBHe AIX MMaro COCTaBAAeT 
pumepHo LD80, a no kKomMueCTBY BBITyNMBIIMXCA HaceKOMBIX LD70. Bo II 
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cepuu nocae 3—5-MunyTHoro BosfelcrBua HM@®® Kk MOMeHTY 3aBeplICHH i 
OKYKJIeHHA B MOJOLOH BOspacTHOH rpynne Oblla MpousBeqeHa NOBTOpHad 06 
paootKa. IIpu 3ToM BbIXOA HMaro U3 KYKOJIOK COBEPINeHHO He CHH3HJICA, B TO 
BpeMA KaK TOKCHYHOCTb Jaa uMaro cocraBpiata LD50 — EEO eae 
pasiMuve MEexKAy PusnoJorHyecKUM oppekTOM Avian MpeAcTaBUTeeH BCeX TPeX 
cTaluli Metamopibo3a OObaCHAeTCA, CKOpee BCero, CHel\MPH4HOCTHIO oOMeHa y’ 
KyKoliok. KeraTu, anaJiorMuHad 3aKOHOMepHOCTb OOHapy2KeHa HaMu panes 
B OMbITaX C H€KOTOPbIMH ApyrHMH MyTareHaMH. 
Jleiicrsaue UMM@®® renetuyecku abasIU3MpoOBasOCcb MO YacCTOTe BOSHHKHOBE- 
HUSA ClenseHHBIX c Momom mytawui. Jia sto wenn Oplia usOpaHa JIMHHA 
y®, Hcnob30BaHHad B page MpeWecTByIOulAX ONbITOB. CaMi{pl yon nociay 


TaodOauna 1 | 


| 


pans Craqua SxKcnosu- Unucao pee lee IIpoueutT 
MP/JI pa3sBuTHA WHA, MHH. | XPOMOCOM MyTaluit meTaten 
Onnit I {2 JIl“4HHKU 3—5 
Onut II 8,5 Jimuwuku uw | 15—25 445 15 3,4 
KYKOJIKH 
Onzit III V2 Bspocupie 3—9 
HaC@KOMBIe 229 oT aL Oe 
Onur IV 8,5 To »e 6—7 ‘ 
Koutpomb — To xe — 812 — _ 


BOSJeHCTBUA CKpellMBasHcb c camKaMu Bcl/white. Jleramu u ocTaTouHO BbIpa- 
XKCHHbIe WIA OOHaPyxXeHHA Oe3 MUKPOCKONa BHAHMbIe MYTalWu UeHTHPULLH- 
POBaJIMCb B MOCMeyIOUleM CKPeU{MBaHHH MO OTCYTCTBHIO CaMIOB B MOTOMCTBE 
camoxk Bcl c y?” Bo Bropo X-xpoMocoMe AMMIOM“AHOrO HaOopa WIM M0 OMHAaKO- 
BOMY BHJHMOMYy MopdovlorHuecKOMyY H3MeCHCHHIO Y BCeX CaMILOB, HeCYULHX M0- 
JIOByO XpOMOCOMY, IIpoucXoAAulyio OT X-XpOMOCOMBI, HcMbITaBLIeH KOHTAKT 
Cc HcCCIeqyeMbIM BellecTBOM. PesybTaTbl OMbITOB MpescTaBseHbI B TaGuw. 1. 

CneqyeT elle YNOMAHYTb O YeTbIPeX AYTOCOMHBIX BHJMMBIX MYyTaIlLHAX, BO3- 
HHKUIMX B OMbITHEIX cepuaAx. 113 Hux TPH NOABYJIMCb B MOTOMCTBe OJHOFO Camila 
HW MIpeAcTaBJIAIOT, HAO MOJaraTh, CeACTBMe peLYMIUKaluu OFHOTO U3MeHeHHA, 
BOSHHKIUerO Ha paHHel CTaqHW pa3sBUTHA 3apObIeBbIX KeTOK. B 34 cmyyanx 
CILEMJICHHbIe C MOJIOM MYTALHH BOSHUKJIM 3aBeNOMO He3aBHCHMO — B MOTOMCTBe 
pa3H4HbIX CamuoB. Ilapbl MyTalul NOABAAIMCb ABaxKIbI B YCIOBHAX, KOra 
HCJIb3A ObIO TapaHTMPOBaTb He3aBHCHMble BOSHHKHOBEHHA, ECM Obl MOpouo- 
ruueckHe pa3JIM4HA MexKy JleTasiaMu (cTaquu rH6enH) He ObIIM CTOJb BeJIMKH. 
ToJIbKO B OJHOM CJlydae BepOATHO NOABMeHHe JBYX CIeMICHHbIX C MOJIOM JeTa- 
Jie B pe3y/IbTaTe CAHHCTBeCHHOM MYyTallH B CiepMaTOroHHH. 

Tpu MyTalluu u3 uuca curypupyiouux B Taba. | mpegcraBnsoT cobon 
ceMHJIeTaIH C BHMMbIM MopdoJlorMuecKMM BbIpaxkeHvemM. Cpequ HUX OCcOOeHHO 
TIPHMeuaTeJIbHO OJHOBPeMeHHOe BbIpaxkeHve ABYX MUMCKPeTHbIX MepeMeH — 
XapakTepHow MyTawMH fused (CIMBUIMXCA MPOZOMbHbIX KPbIJIOBLIX KWOK) HM 
pe3Koro YMeHbIIeHHA pa3sMepa rvia3. OueHb BePpOATHA CBA3b 3TOM OHOBPeMeH- 
HOH MYyTallMH HeCKONbKHX TeHOB C XPOMOCOMHOM MepecTpoMKoH, BOSMOXxXHO 
THNa WHBepcHH. 

Eure ofa U3 sleTalel mpeyctaBiana coOol pakunoHanbuylo mepemeny, 
CBA3aHHY!IO C peBepcHeH JIA HeOOMbUIOM YacTH CMepMaToroHueB, CKOpee BCcero 
JIA OHO KJICTKH H3 BOCbMH, CCIM CYAMTb MO OTHOUICHHIO JeTaIbHOM HM Hese- 
TaJIbHOH rpymn. Hopoe MyTalMonHoe COCTOAHHe OKa3aOCb HeYCTOHYMBEIM A 
ONHOM 3 K/eTOK, BOSBPaTHMBIelicd K HOpMe. 

ConocraBleHwe c “acTOTOM CMOHTaHHEIX MyTalMif B NOMOBOH xpomocome 
(1 : 700+-1 : 1000) cBugerenberByer 0 cnocoOHocTH HuccAeqoBaHHOro coeqH- 
HeHHA YBCIMYMBaTb YaCTOTY HaCeACTBCHHBIX CABHTOB MPHMepHO B CTO pa3, 4TO 
COOTBETCTBYeT, a B Ne€PCMeKTHBe, BHAMMO, MpeBocxoguT appekruByocrh Jeit- 
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BUA KOPOTKOBOJIHOBOrO u3iyueHun. Takum 06pa30M, HOBbIM TpaHcreHallvon- 
PIM (baKTOP CTaHOBHTCA BeECbMa MHTepPeCHbIM JVI MpOMBbILIeHHOM (MCTOUHHKH 
HTHOMOTHKOB) HM CeJIbCKOXO3AHCTBeHHOM CeeKILMM. 

IIpuBoqumple HMKe JaHHbIe No OMOXHMUYeCKOMY JeLicTBHIO (poccbopopraHn- 
CKUX COeCMHEHHH MO3BOJAIOT MpeCTaBHTb HEKOTOPbIe CTOPOHbI MeXaH3Ma 
eulaTeJIbCTBa HOBOrO MyTareHa B ayTOKaTaH3. OTH JaHHble MpHoOperaror 
OObIi HHTepec B CBA3H C OOHAPyXXeHHEM 3HAYTeEbHOFO COsepxKaHHA XOMMH- 
Tepasbl B KJICTOUHBIX Apax (1°). 

B 1947 r. 6pii0 moKasauo (14), uro TOKcHUHOCTH cboctpopHEIX CoeqMHeHH cBH- 
Ha C H30HMpaTeJIbHbIM MHTHOMPOBaHHeM XOMMHSCTepasbl. Teopusa HHTHOUpOBa- 
A Oblla NOAPOOHO paspaboTaHa aMepNKaHCKOli OHOXHMHYeCKOH WKONON @): 
TlaCHO COBPCMCHHEIM MpecTaBJICHHAM, AKTHBHAA UaCTb XOJIMHSCTePasbl CO- 
PXKUT AHHOHHBI uM OTcToAuMH or Hero Ha 4,5 A 9screpasnbili yuacrKu: 


RP aint oan Omer: pe 
fe) 
‘ 
Oh Lape Uh a Ls 
Axvodubhh Sctrepa3snna 
YAactoK yuactoK 


-HOPMA@JIbHbIX YCJIOBHAX, OlaroapxA TOUHOMY TeEOMeTPHYUeECKOMY COOTBETETBHIO,. 
2PpMeHT H3OMpaTebHO alcopOupyeT alleTHXOMMH H KaTaIM3upyeT ero rHLpomus. 

locale 3aBeplieHHA THAPOH3a aKTHBHaA NOBeEPXHOCTh cbepMeHta OcBObOxK- 
1eTCH HU aycopOupyeT HOBY!0 MOJIeKysIy cyOcTparTa. 

Vmeetcax {Ba THMa MHTHOMTOpOB depmenta. IlepBplii BKIOUaeT MeICHHO: 
IH COBC€M He FH pOJIM3yeMble COCMHEHHA C SKBUBAJICHTHbIMM alleTHJIXOMHY 
JOPAMHUPYIOWLHMU rpynmaMu, HalpuMep Mmpo3sepHH: 

(CH,)3N ise Fucespan a 
\/ * 

Moccopusupyoulve COCMHEHHA OTHOCATCA K HHTHOHTOpaM BTOporo THNAa, 
IOKUPYIOWHM 93CTepasHbIH yuacTOK XoJIMHSCTepasbl. Takue mpescTaBieHua 
OITBEpPKNaloTcA HaJIMYHeM BbICOKOCIEMMPUYeCKUX peakTHBaTopoB docdopu- 
APOBaHHOH XOJMHICTepasbl. OMH M3 CHJIbHeEHINX pPeaKTHBaTOpOB — MupH- 
4H-2-abloKkcuMMeTHMogu (IIAM) (12,19) 


wlaaeT HYKJeOpuIbHOM OKCHMHOH Tpynnol, sex*Kalet B mpegetax 4,5 A or 
TBepTHYHOrO a30Ta. IIpH 9TOM CMelIleHHe aJIbOKCHMHOH rpynnp B P- van 
TlOMO*KeHHe B 3HAUHTeJIbHOM Mepe CHHW%KaeT AaKTHBHOCTb. PeakTuBallua, oue- 
WHO, COCTOHT B KoopquHupoBaHun TIAM wa aHnMoHHom yyactKe cbocdopusmu- 
)BaHHOrO (bepMeHTa M MocJesyroulem MepecocopuMpoBaHuNn c depMeHta Ha 
VKNeOPHIbHYyIO rpynimy peakTHBaTOpa. Bo3smoxKHOcTb TaKHX NpeBpaljeHuii 
IMMUeCKH JocTaTOuHO OGocHoBaHa (*%). ; hi ies 

B 1958 r. Suanyepom Obluio MWoKasaHo, YTO JeicTBHe pala coequHeHuH, O6be- 
IHAIOWLUX 0 CyulecTBy 4Ba pasOOpaHHbIx THIa MHTHOUTOPOB, He cHMDKaeTCs 
;BECTHBIMH PeakTHBaTOpaMH (1°). OTH CoeMHeHUA, Nosy YeHHbIe TamMesMHOM(**) 
) Tuy HuHceKTHUNZOB Toma ('’,**), mpeycTaBaaior coOoH xomMHoBbIe aipu- 
I MeTHIdTOppocpuHOBOH KHCJIOTEI: 

O 


+ 
eHS ma £0, CH=CH = N(CH; 


% 
F 
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UpesBpluaiHO BbICOKaH TOKCHYHOCTh STHX coequHenui (1°) H HeoOpaTHMo 
ojaBJIeHHe HMH XOJIMH3SCTepa3bl OODACHAIOTCA JBOMHbIM 6IOKHpoBaHHeM (pep- 
MeHTa 10 AHHOHHOMY HM 39CTepasHOMy y4acTKaM: 


fo) 
+ Wa 

(CH3)aN—CHy—CHa—O- PN 
‘ 3 


Odbextom ocopuiMpoBaHua B XOMMHSCTepase ABJIAeTcA OH-rpynna ce- 
puva. 9TO AoKasaHo KaK JIA XONMHSCTepasbl (7°), TAK HM MIA XHMOTPHIICHHA 
(1), Koroppit TakKxe HHTHOupyetca docopHMpyIOULMMM areHTaMH. @Mocopu- 
JIMpOBaHHe CepuHa XOpOWO H3y4eHO xuMuuecKH (**). B nocmeqHee BPeMA TOUHO 
ompesesieHa AMMHOKHCIOTHAA MOCeOBaTeIbHOCTb B OOacTH 6IOKHpOBaHHA 
cbepmenta (— Asp — Ser — Gly —) (7%), oOmlaad Ad MHOrHx 9cTepas. Kpome 
cepHHa MMelOTCA JaHHble No PocopHMpOBaHHlO B PusHOMOrMyecKUX YCIOBUAX | 
in vitro OH-rpynnpr THposuua (4). 

CoBOKYMHOCTb H3JIOXKEHHBIX CBEJCHHH MOSBOAeT NOMYCTHTb BO3MOXKHOCTH 
nmpsamoro (octbopHIMpoBaHHA, OTBeETCTBeHHOrO 3a MyTareHe3 XPOMOCOMHOTO- 
cyOcTpata, CKopee Bcero GeKOBOM YacTH reHa, MPHTOM Cc HavOOMbIUWeH BepOsAT- 
HOCTHIO JIS) AMMHOKUCVIOT CepHHa H THpOsHHa. TloceqHAA BO3MOXKHOCTh MO%KET 
OKa3aTbCA HCTOUHHKOM M3BeCTHOH cnellMupukH B MYTareHHOM JelcTBHH, MO-BH- 
JUMOMY, Oovlee JerkKO MoMaroulelica 9KCMepHMeHTaJIbHOH MpoBepKe Ha OOpaT- 
HbIX MYTAllHAXx. 


UncrutyT xuMugeckon u3HKH Tlocrynuao 
Axkayemuu HayKx CCCP 17 IX 41959 
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BHO®PHSHKA 


HM. ©. CTOAHOBA, T. A. HEKPACOBA u B. H. BHPIO3OBA 


| HCCJIENOBAHHE JEMCTBUS PAJMALMH HA BAKTEPMAJIbHbIE 
KJIETKH BO BJIAQKHOM MAKPOKAMEPE 3JIEKTPOHHOrFO 
MHKPOCKONA 


(I1pedcmasaexo axademuxom A. H. Onapurom 15 X 1959) 


Meroq ra3s0BoH MMKpoKaMepbI B 3JIeKTPpOHHOM MUKpOcKoNUH ('), MO3BOMB- 
IIH CHAT C 3JIEKTPOHHOTO MUKPOCKONa OrpaHHyeHHA, CBA3AHHbIe C HasIM4HeM 
HaKYYMa B IpHOope M TepMHUeCKHM JeHCTBHeEM 3JIEKTPOHOB, OTKPbII IyTb K 
[PAMOMYy HaOsOJeHHIO B MMKpoOcKone He MOABeEprHyTbIX MpelBapHTebHOli 
}HKCaLMH OMOJOrM4YeCKHX OOBEKTOB BO B/laxKHOM COCTOAHMH. B KayectTBe 06b- 
‘KTOB Mbl HCMOJb30BaIM KeTKH Bacillus mycoides u B. mesentericus, BbIpa- 
[CHHbI€ Ha MACOMeNTOHHOM OyJIbOHe HIM TaKOH Ke cpeye, HO c Ob6aBeHHeM 
Tap-arapa. 

IlocKkouIbkKy B 3JIEKTPOHHOM MHKpockKorle OObeEKT OOsTyYaeTCA JJIEKTPOHAMH, 
MHKPOKaMepe MOXKHO BeCTH TIpAMOe HaGuIOeHHe Hay JelicTBHeM Ha KJIeTKy 
OHH3upyrolulero u3yueHua. Hai uccleqoBaHuA NMOKa3aJiM, YTO MO XapakTepy 
fCHCTBHA HMOHH3HpPylollero W3JyYeHHA Ha KJIETKY MOXKHO JO3bl OOsyueHHA 
YCJIOBHAX .3JIEKTPOHHOMHKpockonuyeckoro HaOsoqeHuA) rpyOo pa3qeMTb 
a TPH rpynnbl: Fo3bl MeHbute 10° — 5-10% r, mpu KoTOpbIX He HaOsmOMaeTCA 
AMETHDIX MOpdosorMyeckHX NopaxkeHui B KseTKe; Jo3br 10’? — 10% r, Korga 
Ppa3y BO3HHKaIOT 3eMeTHbI€ HapyWIeHHA B KJIeTKAX, HW JO3bI, MpeBbillaloulue 
0° r,.Korjla KJleTKa NOJMMepH3yeTCA,— MpOWCXOAHT Kak Obl «HKCHpOBaHHe» 
9JIEKTPOHHBIM Ily¥KOM. B HalliMx OMbITaX BpeMaA OOJIYYeHHA He MpeBbIllaso 
—10 cex. Jlna ucceqoBaHua B3BeCb KJI€TOK B (PH3HOJIOrHYeCKOM pacTBope 
lOMelllasiacb B MMKPOKaMepy, H3O0bITOK %KHAKOCTH yJlaJIAJICA HM MAKpOKaMepa 
loMelllaacb B MHKpockon. Ilocme o6yueHHA OObeKTa, MPH KOTOPOM MpOucxo- 
uso coTorpaupoBaHue ero B HCXOJHOM COCTOAHHH, OH MpOOsoKaJ! COXPaHATh- 
A BO BJlaxKHOM COCTOAHHH B TeyeHHe 10—20 MuH., Tlocule 4ero OH MOO BbICyLIH- 
aJICA Ha BO3AYXe HM MOBTOPHO HaGwIOJasicA B CYXOM COCTOAHHH, HOO Uccsezo- 
aJICA B MHKPOKaMepe HeBBICYWIeHHEIN. Huxke MpHBOMATCA pe3yJIbTaTbl Hallux 
a0uo0/eHun. 
 Tlo3n o6ayueHua oT 10% go 5-10°r. Ha pue. | a Buyua rpyn- 
la KmeToK B. mycoides, ccbotorpapupoBaHHaA B 3JIEKTPOHHOM MMKpocKone 
0 BJlaxKHOM cocTOAHuH. KaeTKH BMecTe c OOO0UKOH MMelOT MONepeyHuK 
,4 pu, Momepeunuk mporonmmacra coctaBiaeT 1,25. B revenue 15 Muu. nocate 
AG IONCHHA KJICTKH MpOMOJKaIM HaXOAUTbCA BO BJaxKHOM COCTOAHHH, a 3a- 
ir ObWIH BbIcyweHbI. IIpuH 9TOM B KJI€TKaX MPOHSOUIIH HU3MeHeEHHA, 4YaCTb U3 
(OTOPHIX OblJia BbISBaHa BBICbIXaHHeM. Tak, B pe3yJbTaTe BbICbIXaHHA MPoO- 
IZOIIJIO OCAXKTCHHE KOJVJIOUTHBIX YaCTHI, HAXOJAUHXCA BO B3BeLICHHOM COCTOS- 
IMM B XKMIKOCTH, 3aNOJHAIOMeH MpocTpaHcTBO Mexy KleTOUHOK OOoso0"KON 
| mpotonmactom. Ha BbICyIeHHbIX MpenapaTaX YaCTHIbl OTYETMBO BHAHEI B 
Tou o6actu (puc. | 6). [poronmacr mp BbICbIXaHHH YMeCHbIUMJICA, ero Momepeu- 
MK cTal papen 1,07 », a ero o6oulouKa M OOONONKa KeTKH COXPaHHJIMCh. 
[ccleqOBaHHA W3MeCHeEHHA MOposOrHH KJeTOK MPH BbICbIXaHHH NMO3BOJIMJIU 
CTAHOBUTb, UTO Apyrad vacTb H3MeHeHHi B KIeTKax (puc. 1) He cBA3aHa C BBI- 
bIXaHHeM. OTH H3MeCHeHHA MPOHS3OUIIH B MepHo Mexky OOyYeHHeM H BBICHI- 
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XaHveM, Kora, MO-BHJMMOMYy, elle He MpeKpaTHJIMCb HeKOTOPBICe npollecciay 
KOTOPble HM@/IH MeCTO B KleTKaX Nepey OOJyYeHHeM. Takum o6pa3oM, mpu Ho- 
3ax oOulyyeHHa MeHee 5-10° r He NpoucxOAMO 3aMeTHOrO Mop(ouIOrH4ecKOro 
M3MCHeHUA B KleTKaX, YTO NMO3sBOAeT HaGOAaTb MOpouOrHio BbICbIxXalOuleH 
JICTKH H HeKOTOpble 3JIEMeHTbI MpOMeccOB B KJeTKe. 
Soa ein een ie 10° “td: V0" reer puc. 2 a mpu- 
BeJeHbI pacnosOx*KeHHble B_ Bue WenouKH KJIeTKM U3 15-aacoBpoii KYJIbTY PBL 


Puc. 3. Kaetku B. mycoides u3 24-yacopol KyJIbTYpbl B rasOBOH MHKpO- 

kamepe (V = 60 xs). @— BaarKHbIe, 6 — BlaKHbIM MpenapaT a nocne 

o6myueHua Qo3s0H 10%r 3a 3 cex. IlyHkTHpom oTMedeHa rpaHUla OOyueH- 
HOrO yuacTKa 


‘B. mycoides, HaxofaujHeca Bo BuiaxKHOM cocrosHHH. Iloce KpaTKOBpeMeHHOrO 
OOJIYYCHHA KJIETOK IPH CbeMKe OHH COXPaHAJIMCb HEKOTOPOe BPeMA BO BWla2%KHOM 
COCTOAHHH, NocsIe “ero ObWIM BbICYIIeHbI Ha Bo3Aqyxe. Oxasasiocb, uTo mocse 
OOY4eHHA UX BIeEKTPOHAaMH Mp Jose o6yuenua 107 rB Teuenue 3 ceK. Kule- 
TOUHAaA OOOOUKa, panee yepxKUBalollad OakTepHU B OAHOL WenouKe, paspyluu- 
Jiacb (pvc. 26); npoTonmacTbl KeTOK, Telepb HHYeM He CBASAHHbIe, U3MCHWIK 
CBOe B3aMMHOe PacNO/O*KeHHe, a HEKOTOPbIe H3 HHX HW COBCEM BbINAaJIH 43 OOMIeH 
Menu, MpH4eM MlasMosecMa, CBASbIBABWUAaA HEKOTOPbIe OakTepHaJIbHble KJIETKH, 
KpOMe OOOJIOUKH, OKa3a/laCb pasopBaHHOH. M3meHeHua MWIOTHOCTH MpoToOMMacTOB 
TIPH 3TOM He HaOsIOMaOCb; NPOU30LIIO YMeHbIwWeHve UX B pasMepe Ha 20%. 

HicceqoBaHve MeTOJOM LupakUHH IeKTPOHOB H MeTOJOM PeHTTeHOCTpyK- 
TYPHOTO aHaJH3a JelHCTBMA HOHH3HPYIOWMX M3JyYeHHH Ha PAJ, BeLecTB, BXO- 
AAWMX B COCTaB KJeETOUHON OOOJOUKH WIM OH3KUX K HUM MO CBOeMy cocTaBy, 
NO3BOIMJIO YCTaHOBHTb, YTO UX CTPyKTypa NO Mepe yBeNHYeHUA TOSbI OOMy4e- 
HHA H3MeHAeTCH, MpOXOZA yepes PA NMPOMe@KYTOUHBIX COCTOAHUM, BIVIOTb 
O NONHOTO paspylienusA (*). Dro NOsBOMAeT NPeAMOMORKUTb, YTO mpomece pa3s- 
pyWeHua KJleTOUHOH OOONO0UKH UueT aHasOrMuHbIM cmocodom. OmHako Ha 
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fI€KTPOHOMHKPOCKONMYeCKOM H30OparxKeHHN PaspylleHHe CTPyKTYpbI MOL BAL- 
JHHeM PakallMM MOxXKHO HaOJIOMaTb MMWIb Ha BulaxKHbIX Mpemapatax, Tak Kak 
|| CYXHX, HECMOTPA Ha CTPYKTYPHble HapylWleHuA, KOTOPHIe perucrpupylwrcs 
JPTONOM HPpakUMH SJeKTPOHOB, OObTUHO COXpaHAeTCA BHeIUHHH BULL. 

| Ha aBrouMsoBaHHbix KleTkax B. mesentericus (puc. 2 @) 6b1I0 OOHapyxKeHO, 
O IPH TeX %Ke osax OOMyUeHHA, MPH KOTOPbIX paspyliaeTcs KeTOUHaA 060- 
jpuKa y B. mycoides u B. mesentericus, nuTonmasmaTHueckaa MeMOpaHa 4ac- 
M4HO COXpaHsetcaA (puc. 2 2). Oto noKa3bIBaeT, 4TO JelicTBHe HOHUB3HPYIOMNLero 
BIYYeHUA Ha KJeTOUHYIO OOOMOUKY HM WuTOMIasMaTMYecKky!1o MeMOpaHy pas- 


Puc. 4. Baaxupre kaerKu B. coli B ra3opoli Makpokamepe (V = 62 xs). a, 6 — ucxon- 
HbIM MpenapaT (a — nonyunn go3sy 101° uy 6 — 107 r 3a 3cex.); 6, 2 — npenapaT nocae 
NpeOblBaHHA B THCTHIIMpOBaHHOH Bowe B TeueHne 3 Yac. 


Ilpu yBermueHHu Jo3bl OOIy4eHHA Ha NMOPAOK, KpOMe NoHOTO paspylmleHuA 
NeTOUHOK OGoO0UKH, HaGJIOfalocb 3HaYHTeIbHOe MOBpexKTeHHe MHKPOOHOTO 
[poTonviacta (puc. 3a). Kaerku mocae o61yyeHHaA MpofouMKaJIM HaXOJMTbCA BO 
JaxKHOM COCTOAHHH 2 uaca, a 3aTeM B MHKPOKaMepe HaOuJIlOJaucb NOBTOPHO 
30 BylaxKHOM cocTosHuH. IlockoubKy B MOvle 3peHua Ha puc. 3 Haxo,aTca ma- 
OUKH, KOTOpble He NOsBeprasucb OOJyYeHHIO NpH NepBHYHOM HaGwIOLeHHH, 

HaOJOaloTCA OHH BO BJlaxKHOM COCTOAHHH, TO JeHCTBHe HOHH3Upyioulero H3- 
YUCHUA MOXKHO OMeCHHTb B YHCTOM Bue. XOTA BCe KIeTKU, OOMYYeHHBIe H He- 
6JIyYeHHbe, MocsIe mpeObiBaHHA B (PH3HOMOrHYeCKOM PaCTBOPe YMCHDbILIMIHCh 
pasMepe, 4YeTKO BUAHAa pasha MexKLy HHMH: a) BCe OOJYYeHHbIe KIETKH OKa- 
JaJIUCb B BUe HZOJIMPOBaHHbIX MPOTOMMACTOB BCIEACTBHe PaspyuieHHA OOO0U- 
[M, B TO BPCMA KaK PAOM JexKalllMe HeoOyyeHHble KMeTKH J, 2, 3 coxpaHusu 
Vee pacnomoxeHHe B OOmlel rpymne (MHKPOOHbIM MpoTOmacT, HeCMOTpA Ha 
WKaTHe, CTaJl MeHee IVIOTHbIM); 6) y BCeX OOJIYYeHHBIX KJIETOK, Jake y Tex, 
|OBEPXHOCTb KOTOPbIX OblIa OOyUeHAa He NMOJHOCTbIO, a HaMOJIOBHHY WIM ONY 
perb (4, 5), mporomsmacT, HeCMOTpA Ha CxKATHE, CTaJI MeHee MVJIOTHBIM, IIpHyeM 
<OPOIMO 3aMeTHA €fO HeOHOPOAHOCTb. OTOT (PakT MOET CBUETELCTBOBATh 
) TOM, UTO B MOMeHT OGJYYeHHA MpoOLecchl B KJleTKe MPOMOJMKaIIMCb, TaK Kak 
IMUIb B 9TOM Culyyae MOBPExKAeHHe KIETKH Ha OMHOM Y4aCTKe MOXKET BbISBaTb 
lapylleHHe CTPyKTYPbI KJeTKH B WesoM. J[Be KeTKH M3 STON rpynmpl (6 u 7), 
COTOPHIC OTHUAIUCb OT OCTAJIbHbIX 110 CBOeMy pPasMepy (II0-BHAMMOMy Ooslee 
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MOJIOJbIe), XOTA HM MOTepANH OOOMOUKY, HO MJIOTHOCTH MpoTomacta He H3Me 
Hus. TakiM 06pa30M, OTYeTJIMBO OOHapyxKUBaeTca, YTO IPH STUX NO3ax OOsY- 
UeHHA HEYCTOMYMBOH K BO3JelCTBUIO 3JIEKTPOHOB ABJIAeTCH KeTOUHAA OOOIOU- 
Ka, KOTOpad M noyBepraerca paspymienuio. O_Hako pu 6dmbUIHX Jo3ax OOY 
YeHHA KPOMe paspyleHHA OOOOUKH B pAe cuy4aeB HaOwIOMaeTCA paspyllieHH 
IMTOMMAa3MaTHyecKOH MeMOpaHbl, X%XTYTHKOB HM MpoTomlacta. 

Jlosn o6myuenuax cBauime 10° r. IIpH yBenuueHuu 03b 
o6yyenua go 10! r nponcxo_uT o6taa NomwHMepHsallus, Kak Obl (PUKcaluA 
KJICTKH 9JIEKTPOHHBIM myukom. Ha puc. 4 a Bub! KeTKH B. coli, duKcupoBaB 
INHeCA 3JIEKTpOHaMH B TeyeHHe 10 ceK., Ha puc. 46 — KueTKM CocefqHero yuacT- 
Ka lIpeliapata, MofBepraBliHecHt KpaTKOBPpeMeHHOMY OOJIyYeHHIO BO BPeEMA CbheEM~ 
Ku (107 r 3a 3 cex.). Ec 03a o6yyeHusa cocTtaBiana 10° r 3a 5 ceK., TO 
MpH MocdesyrouleM mpeObiBaHHH KJIeTOK B JMCTHJJIMPpOBaHHOH Boye B TeYeHHe 
3 yac. BHUX He HaOsIOJaOcb HUKaKHX MopdoJorMyecKHX H3MeHeHHH (puc. 4 6), 
B TO BP@MA KaK KJI€ETKH KPaTKOBpeMeHHO OOJIYUeHHBIe (T. €. MOJYAMBUIME MeHb- | 
uly1o Nosy) (puc. 4 2) H HeOOMyYeHHbIe JIM3HPOBasIuCb. ITO CBHJCTEbCTBYET | 
O TOM, UTO MYYOK JJICEKTPOHOB JOCTATOUHO HaexXHO (PUKCHPYeT BaKHY!O KETKY 
pH YKa3aHHbIX J03aXx. 

Takum o6pa3o0Mm, mpsAMoe HaGulOJeHHe B 3JIEKTPOHHOM MUKpockKone JleHCTBUA 
MOHH3HPYiolleH palalluv Ha OTMebHbIe OakTepHaJIbHble KJIETKH (a He Ha KYJIb- 
TYPY B IesIOM) MO3BOMIO YCTAHOBUTb, YTO MPH YBeIHYeHHH JO3bI oOs1y 4eHHA 
oT 10% no 10° r npoucxogxaT cweqyloulve HM3MeHeEHHA B KJleTKaX: CHayasla He 
BOSHHKaeT 3a4MCTHbIX MOP@OJIOrHyeCKHX MOpaxkeHHH WM MpOMOJKAaIOTCA HeKO- 
TOpble MpoOleccbl B KJIeTKe, KOTOPble HM@JIM Me€CTO K MOMeHTY OOJlyYeHHA; 3a- 
TeM HaCTyMaloT 3aMeTHbIe Mopdosoruyeckuhe NopaxkeHuA — paspyluaioTca o6o- 
JOUKa HW XKIYTHKH, 3aMeTHO H3MeHACTCA MPOTOMMACT H, -HaKOHEL, MPpOHCXOAUT 
NOJMMepH3alua KJIeTKH. 

‘B 3aKg1oueHve aptToppl Omarogapat IO. M. Kyurmupaunpod. M. H. Meit- 
cesId 3a O6CY2KMeCHHE Pe3yJIbTAaTOB. 


> 
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BHOXHMHA 


Axayemuk AH YCCP B. A. BEJIMIJEP u O. B. JIOBAUEBCKAA 
OKHCJIEHHE CYJIb®rHAPHJIBHbIX FPYNnN BEJIKA HOJOM 


- 


Ilocae pa6or Axcona (+) cunTanocb ycraHoBiennpm, aro SH-rpynnpi 6enka, 
TKO OKHCJIAACb HOZOM, oOpasyior S — S-cpasu. Tocnequue, kak u3BecTHO, 
KPEILIAIOT MOJMMeNTHAHbIe WeMH HIM HX YUACTKH HM CYUIeCTBCHHO BJINAIOT Ha Co- 
aHve olpeseseHHOH MaKpOCTpyKTypbl — BHYTpeHHeH OpraHHsalHu G6eKOBOL 
HouleKyJIbl. Hac wHTepecoBaJI BOMpoc O TOM, KaK CKa3bIBaeTCA MOAB/eHHe 
IDNOHMTeIBHBIX S — S-cpaseli, oOpasyromuxca mpuH oKucnenuu SH-rpynn, 
Ha YCTOMYMBOCTH MaKPOCTpyKTYypbI OemKa. Onpirsl, 0 KOTOpEIX OyZeT CoobmeHO 
W\eIbHO, MOKasaJIM, 4YTO YaCTHYHOe OKNCJeHHe SH-rpyn MpHBOHT K yMeHb- 
€HHIO YCTOMYHBOCTH MAKPOCTPYKTYPbI, Y4TO MpOABsAeTCA B NOBbILNeHHOL 
“MOHHOCTH OesIKa K JeHaTypallMM pH HarpesBanun WIM JelicTBHA MOWeBUHEI. 
Hako peje 4eM CelaTb BbIBOL 
ecTaOusIM3Hpyrouleh pOJIH HOBOOO- Ta6nmuna 4 
a30BaHHbIxX S — S-cBa3eli, HaM 
DEICTABIAIOCb HeOOXOAMMBIM MO]- 


Uucso 3kK- | Uncno p-3KBH- Uxcs10 


Ouee dead a eae eee ete. BHBaJICHTOB|BasIeHTOB ona, gt seabii Buixog J- 
= oa uoya Ha BHe€CeCHHbIX uw , 
HCJIGHHA rpynn 6eKa. Pers. AORg Be | LENSES He eraceae BY, 
JIbTaTaX, YaCTb KOTOPbIX OKa3a- HEIX J 
IMCb HeOMKHIAHHbIMH, coodulaerca 
ye: : SH 3 11,0 10,6 97 
SaksmoueHHe 06 OKHCIeHHH SH zo 3 14.0 11,0 400 
|—S 6puio cyentaHo AHCOHOM Ha 6 22,0 18,0 82 
6 22,0 19,4 88 


CHOBaHHH HaHJeHHOH UM 9KBHBAa- 
‘CHTHOCTH MexK Ly NoriowjeHHem Hoda 
-icue3HoBeHvem SH-rpynn. Ognako cBASbIBaHHe Hoa yCTaHaBJIMBasOCh JIA Ha- 
BHOrO Geka, SH-rpymnnbi Ke ompeseAJINCh B OeKe, MpeABapuTe/IbHO NosBepr- 
yTOM Jlenatypauuu. Tlostomy He HCKJOYaOCb, YTO HaTHBHBIM OeJOK, S_ H- 
PYMMbI KOTOPOTO OTHOCHTEIbHO HHEPTHbI, He BOCCTaHaBJIMBaeT, a JIHINb aycop- 
‘upyeT Hol B CBOeli MOJIeKy1e; OKHCJIEHHE MPOHCXOMUT TObKO C HaCTYIWIeHHeM 
eHaTypalluu, Mpu noBblleHuu peakTuBHoctH SH. CaezoBano mposeputs, 
earupyer JM fio B KavecTBe OKHCJIMTeIA HMCHHO C HaTHBHbIM OeJIKOM. 

B uauteii paGore, Tak 2Ke KaK uM B padoTax AHCOHa, OObeKTOM NcceqOBaHUA 
KU KpucTasmMueckuit AMUHBI albOyMuH. OKHCeHHe TpoMsBO,MOCh B 
pucytcrsuu 0,17 M cbocdatuoro 6ydepa pH 7,0. B nepsBok cepuu onbiTos ompe- 
eNANOCb OOpa3s0BaHve WOHOB J, KOTOPble ABJIAIOTCA OHM M3 MpOYKTOB 
eaxuuu (2RSH + J? =R —S —S —R+2J°> +H). Pacrsop Genxa 
mMemmBasica c 0,01 N cnuprospim pacTBopoM Hoja, KOTOPbIM BBOAMJICA B KO- 
WUECTBE, COOTBETCTBYIONIeM 3 HIM 6 3KBUBaJICHTaM Oa Ha MOJb Oenka (M = 
45000). Peaxuua mpopoqusach mpH oxsaxeHHN JbyoM. M3 npopearuposas- 
eli cMecu G6enOK ocaxKasicA BbICaIMBaHHeM Np MOMOMM CybiaTa AaMMOHHS; 
; MpospayHOM G6e36e1KOBOM (pHIbTpaTe OMpeAeAOCh ComepaKanve HoLNsa ee 
SeIOK OCTaBaJICA HATHBHBbIM, MOJIHOCTbIO COXPpaHAA PaCTBOPHMOCTb B U30- 
JeKTpHueckolt comesolt cmecu. [pu oxucenun Oenka 3 SKBMBaJIeHTaMM Hosa 
Ibl NOMYUaIM B Mpewetax OWMOKU OMpesereHM KOJMYeCTBEHHOe MpeBpalllenne 
fONeKYNAPHOTO Hoa B AaHHOH J~; c 6 9KBUBAJIeEHTaMH CpeAHUK BbIXON COCTAaBHI 
4%. Taba. 1 coxepxKuT mpHMepbl pesyIbTaTOB HallIMx onpeseeHuit (MOApoo- 
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Hoe ONvcaHHe HCHOb30BaHHbIX MeTOJOB MU MOJYYeHHbIX pesyJbTaTOB Oye 
jano B YKpaHHcKOM OvOXuMMuecKOM XKYypHase). i 

STH pesyAbraTbl NOATBepAMIM yyacTHe HaTHMBHOH opMbI 6eKa B OKHCJIM 
TeJIbHO-BOCCTAHOBHUTEIbHOM peakuwuH. Kpome Toro, OHM NoKa3saJIH, YTO TepBbl 
3 9KBUBaseHTa loa KOMMUeCTBeEHHO BOCCTaHaBJIMBaIOTCA, TOra Kak M3 6 9KBH- 
BaJleHTOB B cpegqHem 16%, T. e. mpHMepHO | SKBUBaseHT, He OOHAPpyxXMBaeTC 
B BHJe Howuga (cp. HMx«Ke). 

Bropot 3aTpoHyTHI HaMH BOMPOC 3akJOUaJICA B CJICYIOULeM: oOpa3yrorc 
JIM MEXKMOJEKYJIAPHbIe LUCY Ibu AHbIe CBA3H pH OKNcIeHHH SH-rpynn sMMHOT 
aulbOyMuHa? Buy orpanHyeHHoli MOABMKHOCTH NOMMeCNTHAHBIX Weel B 
MOJIeKyJIaX HaTHBHBIX OeJIKOB, MaKPOCTPYKTYpa KOTOPbIX yMopsafoueHa, Kasa- 
JIOCb BEPOATHBIM OOpa30BaHHe HMCHHO M@xKMONeKYJIApPHEIX cBAseH. IlockoubKy 
TaKNe CBA3H OOYCOBMBAIOT MOJMMepH3allMiO, MOCTObKY AIA UX OOHAPyKeHHA 
JOCTaTOUHO CpaBHeHHA MOJIeKyJAPHOFO Beca Geka B HCXOHOM H OKHCJI@CHHOM 
coctosHun. Ilomp3syacb OCMOMeTpH¥eCKHM  MeTOJOM, MbI CpaBHUBaJle 
IpH OMHUX HW TeX %Ke YCJIOBHAX MOJICKYJIAPHbIH Bec OObIMHOrO MH OKHCeHHOTO 
6 SKBUBasIeHTaMH Hoa AMUHOTO albOyMuHa. OnpeeleHua, Ha JeTaslax KOTO- 
PbIX Mbl 3J€Cb He OCTaHaBJIMBaeMCA, MOKa3aIH, YTO B OTHOIICHHH BeJIMUMHbI 
yaCTHIL OKMCJICHHBIM OeOK He OTMYaeTCH OT OOBIMHOFO. DToT pe3syibTaT (%), 
coBnmaaioulul Cc OJHOBpeMeHHO HM He3aBHCHMO IIOJIYYCHHbIM Pe3yJIbTaTOM HC- 
CIeOBaHHA CeMMeHTAaMU B yJIbTpalleHTpudyre (*), MoKa3bIBaeT, YTO peakUHA 
oxucyieHua SH-rpynnm HaTHBHOrTO AMYHOrO aJIbOyMHHa MPpOHCXOAMT BHYTPH- 
MOJe€KYJIAPHO 6e3 OOpa30BaHuA MexKMOUIeKyJIApHEIX S — S-cBaselt. 

TlanbHefiuiue cBeqeHua Oo peakuinn SH-rpynn Geka c HOJOM MbI NoOwy4HM, | 
MOJIb3YACb MeTOJOM aMMepoMeTpHuecKOrO THTPOBaHHA MOHAaMH cepeOpa (°*). 
Onpefeisasiocb oOulee KoMuecTBO SH-rpynn B OekKe, HaxXOJAULeMCA B COCTOA- 
HMM JleHaTypaiuu. TurpoBaHve mpoBoyusocb mpu Temmepatype 0° cpa3y xe 
mocule pacTBOpeHHA MoueBHHEI (8 M1) B uccueyeMoM 6eJIKOBOM pacrBope. BplOpaH- 
Hble YCJIOBHA BeEPOATHO H3-3a CHIbHOFO JeHaTYPUpyioulero eHCTBHA MOUCBHHBI 
IIpH HHU3KOH TeMMepaType, OKa3a/Iucb OJlarONPHATHBIMU IX THTPOBaHHA, OHV 
MO3BOJMIH MOJYYATb JOCTaTOUHO TOUHBIE H BOCIPOH3BOHMbIe pe3yJIbTaTHl. 
CorjacHoO HallMM onpejeleHHaAM, MOJIeKyJla AWYHOrTO abOyMHHa COepxKUT 
5 SH-rpynn (pesyibtatal JIA passiMuHbIx OOpa3siloB Seka koeOaucb OT 4,85 
no 5,02). Halimennaad HaMM BeIMUHHa CormacyeTcA Cc JaHHbIMH OJHUX (°,”), HO 
pacxoQHTcaA Cc JaHHbIMH APYrNX aBTOPOB, HaXOMMBINMX Ha MOJIb AMYHOFO aJib- 
6ymuua Bceero 4 SH-rpynnopt (°, °, °). BosmoxHaa mpHuuHa pacxoxkeHUA cocTo- 
UT B ciaOoh peakTHBHOCTH OfHOK u3 SH-rpynm jaHHoro 6eKa, 4TO co3qaeT 
OMaCHOCTb 3aHWKeHUA Pe3YJbTaTOB THTPOBaHHA. 

IIpu okuesenuu saMuHOrO abOyMuHa Hoxom cozepxkanne SH-rpynn ymMeHb- 
maetcn. Xo ucuesHopenua SH-rpynn nog pelicrBvem Bo3pacTalolMx KOJN-— 
YeCTB HOJa MpelcTaBJeH HMKe; 3fecb CBEeHbI CpeMHHe BeEMUMHBI, HalieHHbIe 
B HallMX OMbITax (WMpbl OTHOCATCA K MOJO OesKa): | 


: 
KoauyecTBo SKBABaJICHTOB 


Hona 0 2 3 4 4) 6 7 
ConepxxaHue SH-rpymn 


Mocme okucneHHA Honom 4,95 3,06 2,03 1,58 1,25 1,02 0,0 
Ilpupeyenuble JaHHble 1OKa3bIBalOT, YTO KaxXKIIbIli U3 TePBLIX 3 9KBUBAeHTOB 
woga pearupyert c 1 SH-rpynnoi, 4-4 sxpupanent —c 0,5; 5-fi—c 0,3; 6-—. 
c 0,2; 7-H — cHoBa c werbHot (1) SH-rpynnoft. 3 sxBuBanenta —e 4-ro no 
6-H BKJIOUMTeIbHO — BMeCTe BBISbIBAIOT HcuesHOBeHHe | (mo cueTy 4-i) SH- 
rpynnbl AM4HOTO allbOyMuHa. Kak oKa3aulocb, 3TO OOBACHHeTCA He Gosee riy- 
OOKMM OKMCJIeHHeM aTOMa CepbI, a HasMUHeM MHOM, NapatetbHO Tekyutell, 
peakiHv. Onpeyenaa mo Metozy Xepuorra (1°) coqepxxanue B GemKe opraHnue- 
CKH CBASAHHOFO Hola, Mbl YCTaHOBMIN, YTO Mp AelicrBuu NepBEIx 3 9KBUBaWeH- 
TOB OesIOK OCTaeTCA CBOOOAHBIM OT Hola, pH TeucTBuu xe 6 usu 7 sKBUBAIeH- 
TOB | aToM Hofa cBa3bIBaeTca (cpeqHAA BemHUnHa U3 8 ompeyeseHun 1,04). 
Mogupopanve onpeyeneHHbix aMMHoKucoT B GenKe wer m0 cxeme: RH + 
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Pue. 1. Knerxu B. mycoides B ras0Boli Mukpokamepe (V = 65 kp). a — Baaxuble, 
6 — BpICyuleHHbIe uepes 15 MuH. Moce oO1yyeHNA 


Bp 


ic. 2. Knetku B. mycoides u B. mesentericus 8 rag0BoH MHKpOKaMepe. a@— BJlaxkuble KeTKH B. myco- 

es u3 15-yacoBolt KYJbTY pb (V=67 xs); 6— Te xe KMeTKH Moce cO1YYeHH A 3ICKTPOHAMH O30;% 

7 r 3a 3 ceK.; 6 — BaaxKHbIe aBTOMMaHpyloulMeca KNeTKH B. mesentericus (V = 60 ks); 2— npena- 
paT 6 nocae o61yyeHHA Qo30i 10’ r 3a 3 ceK. 


AH, T. 131, Ne 1, Crosnopa, Hexpacoga u BaptosoBa 


J, = RJ -+ HJ. Ha Bpegenue s Monexyny 1 aroma Hoga JOuKHO ObITb u3pac- 
KooBaHO 2 SKBUBaJeHTa Hoja. OueBusHo, u3 3 9KBUBAJICHTOB Hoja, O KOTOPbIX 
ljusia peuwb, 2 yuacTByloT B peakituu fioquposanusa, 1 oKucaaer SH-rpynny. 
iz BIE YKAa3bIBalOCb, UTO PH THTPpOBaHHN J~ oTMeyaeTCA eduyuT B | 9KBHBa- 
leHT HOfa, STO BNOIHE COrlacyeTcA C TOJIbKO YTO MpPHBeAeHHbIMM JaHHbIMu 
)D XMMHYeECKOM CBASbIBAHHH | aToMa Homa GeKoM. 
|B xoge paOorst ObiIo OTMeyeHO, 4TO NepBHIe 3 9KBUBaANeHTa Hola, cTeXHo- 
i erpHuecKH OKuCJIAoMMe 3 SH-rpynnpl, pearupyloT upe3sBpraiHo Opicrpo. 
| OM HcuesaeT TOTYAC Ke MPH CMeWIMBaHHH C OeKOBbIM PpacTBOpOM. STO cBHje- 
|feIbCTByeT O BbICOKOH peakTHBHocTH 3 u3 5 SH-rpynn swunoro abOymuna. 
3 MOCMeLYIOuLHe SKBUBAJIeEHTa Hoa, OcyulecTBAIOULHe OKNCseHHe 4-4 SH-rpyn- 
MbI HU peakUMiO HOMPOBAHUA, HCue3aIOT U3 PeaKILHOHHOH CMecH MedJeHHee — 
Ba HECKOJIbKO AeCATKOB MUHYT MPH O°. YuacrByioulwe Np 9TOM rpynnb! GemKko- 
(BO MOJICKYJIbI HECKOJbKO HHEpTHee. Hao, oHaKko, oTMeTuTb, uTo | rpymna, 
UpHcoeAHHAOWad MPH STHX YCOBHAX NOH 9KBUBAJICHT Hola, BbITeIAeTCA 
§BBICOKOM PeaKTHBHOCTbIO Cpe MHOFOUMCJICHHBIX CMOCOOHBIX K HOLMPOBaHHIO 
rpyim B OetKOBOH MovieKye. OctasIbHble rpynmbl He pearupyloT HM Mapas- 
VIeJIbHO C JlaHHOM rpynnmov, HA no3%Ke — mpH OKUCIeHHH nocTeqHeH SH- 
irpynnb. Peakywa okuceHHA MocJeqHeH (5-1) SH-rpynnpl mporeKkaeT HanGoulee 
MeqieHHO. Kak BHHO, 9Ta rpymna oTAMMYaeTCAH OCOOOH MHePTHOCTHWO. 

[IpeqcTaBIA1OCb KeaTebHbIM MPOBePHTb, ABAeTCA WH 5-A, BOCCTaHaBJIN- 
Baloulad HOA, rpynna TeHcTBuTeJbHO cysLpruypHsbHOu. Mp BOCNOJIb30BaINCb 
IHATPONPYCCHAHBIM TeCTOM, UYBCTBUTeJIbHOCTb KOTOpOrTO OblIa MOBbIIMeHa 
OXIAarKTeCHHeM JO 0° u BHecenuem KCNS B xkouwuuectse 600 mr/ma. Cua6aa, HO 
‘ABHO MOJIOMKUTCIbHaA peaKIUMA Oba NoyyeHa Cc GeKOM, MpopearupoBaBilIHM 
c 6 SKBMBasIeHTaMH ofa. TombkKo mocse elicTBuaA 7 39KBUBaJIeHTOB peakilua 
CTAHOBHJIaCb OTPUMLaTeIbHOH. Oto, Tak xe Kak HM CrellMtpMuHOCTL aMmepomerpH- 
yecKOrO THTPOBaHUA CepeOpoM, MOKasbIBaeT, UTO HHEPTHOM BoccTaHaBAUBaloUleH 
rpymnoii 6enka ABAeTCA ONHa U3 SH-rpynn. IIpeazctapasaer Oombuioh uHTepec 

BbIACHeHHe TeX BHYTPHMOJICKYJIAPHbIX B3aHMOJeHCTBHH HM CTPYKTYPHbIX (pak- 
TOPOB, KOTOPbIe OOYCOBHBAIOT Pa3JIMUHY!IO PeaKTHBHOCTb OTJeJIbHBIX SH- 
Ppyin, a TaK*Ke NOBHILMIEHHYIO CIOCOOHOCTh CBA3bIBATb HO OAHOFO AMHHOKUCIIOT- 
HOrO OcTaTKa (MO-BHUMOMY, OJHOTO H3 OCTaTKOB THpO3HHa HJM PHCTHAMHA). 

M30xKeHHbIe JaHHble He OCTaBJIAIOT MeCcTa JIA paHee BbIABHraBlleroca 

(?, 4) mpeqnosoxeHua 06 O6paz0BaHHH CTaOWJIbHbIX CybPeHHMMOAMANIX rTpynn 
MpH peakiuu savuHOrO abOyMuHa c HOJOM. 

Vion, IpuMeHeHHblii B KOIMUecTBe 7 SKBUBAJICHTOB, OCYILECTBIAeT OLHY CTY- 

N€Hb OKHCJI@CHHA aTOMOB cepbl BO Bcex 5 SH-rpynnax OeKa; OJHOBpeMeHHO 
wolupyetca 1 aMHHOKHCJIOTHBIM OCTATOK: 


2P =(SH);+7J2=2P = (S);+ 12H), 

ee Ore 

RH RJ 
rye P — 6enox, RH — fiogupyemaa rpynna, S* — nmepBH4HO BO3HMKaroOUlHi 

MpW OKWCJICHHH ATOM CepbI C HeCMapeHHBbIM 3JIEKTPOHOM. 

OxounyatTembHoe COCTOAHHe aTOMOB cepbl HescHO. MoxkHO NpuHATb, ITO 
S: nonapHo o6pasyrotr S—S, oygnaKo uucno SH sapiaetca HeveTHbIM, 
cule qOBaTeIbHO, | S* HUIeH BOSMOX*KHOCTH TakoOH cTabusmMsauuH. I lpennonoxKuTeb- 


HO 9ToT S’ oTMaeT 3/1eKTPOH KOMMOHeHTAaM CpebI MIM CaMoro OesKa, MpHcoesu- 
HaeT HoH OH-n npespamaertca B rpynny SOH. CraOuapyniit mpoxykT OKUCIeEHUA 
P= (S—S), 
Mor Obl HMeTb, HalpHMep, TaKY!0 CTPYKTYPY: \S.4, Bnpouem, He WCKJIO- 
ueHO, YTO OOpasoBaHHe S — S ocyilecTBIAeTCA TOMbKO 2 S* HIM BOBCe He Mpo- 
HCXOMMT B OKHCISeMOM HaTHBHOM G6eKe. Bompoc TpeOyeT JaibHeliliero uc- 
cleOBaHHs. 4 
VUrak, HaTuBHbIi aAvuHbIit abOyMHH OKHCJseTCH HOZOM Oe3 OOpa30BaHus 
MEXKMOJIEKYISAPHEIX JUCYIbPMAHEIX cBAseH; U3 5 MMeIOWIMXCA B MOJIeKyse 


SH-rpynn 3 pearupyior oveHb Opictpo, | — oueHb MeJVIeHHO; 7 SKBHBaJIeHTOB 
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HOMa OCYUICCTBAAIOT JHIIb NepBbI 9Tal OKHCAeHHA aTOMoB cepbl SH-rpynm 
6enka H HOAMpPyIOT OAMH, OCOOO PpeaKTHBHbIii AMHHOKHCJOTHBIK OCTaTOK; Pop- 
Ma, B KOTOpOH HaxofuTca cepa nocae okucsIeHua SH, elle He BbIACHeHA. 


Tloctynus0 


Muctutyt O“oxumMuH 
15 XII 1959 


Axagemun vwayk YCCP 
WHTHPOBAHHAA JIMTEPATYPA 


1M. L. Anson, J. Gen. Physiol., 23, 321 (1939); 24, 399 (1941). * H. M. Koapr- 
rod, E. B. Ceunyoa, Konuuyecrsennpi ananus, M., 1948, crp. 650. *B. A. Bea n- 
nep, O. B. JIo6aueBpcKaan, Tes. goKa. 9 cbe3ga Beecotosu. oOmecTBa dH3sHomoroB- 
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B. J. Nuenke, J. Biol. Chem., 234, 1447 (1959). © I. M. Kollthio ti; We) 2) El agg 
ris, Industr. and. Eng. Chem. 18, 161 (1946). °R. Benesch, R. E: Benesic i 
Arch. Biochem., 19, 35 (1948). .7R, E: Benesch, A-Lardy, R- Benesc im 
J. Biol. Chem., 216, 663 (1955). & L.W. Cunningham, B. J.Nuenke, W. De 
Strayhorn, J. Biol. Chem, 288, 835 (1957), 9 2n> Re Mac Dome) ieee 
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Aoknagn Akayemun nayrx CCCP 
1960. Tom 131, Ne 4 


BHOXHMHA 


K. M. JOKEMYXAJ3E u M. H. HECTIOK 
®JIABOHOHbI YAMHOFO JIMCTA 
(ITpedcmasrexo axademuxom A. H. Onapunoim 12 XI 1959) 


B sutTepatype Her JaHHbIX O (paBOHOBHIX BelleCTBaX Yad OTeYeCTBeEHHOFO 
NpOHCXORKMeCHHA, a TAaKXKE JaHHbIX O KOJIMYECTBEHHbIX H3MCHCHHAX STUX COeIH- 
HeHHH B Mpollecce paSBUTHA YaHOrO pacTeHHA M pM MepepadorkKe cbipbA. 

Bmecte c TeM, aHHble MOcJIeHHX eT CO BCe Gobel OMpedeeHHOCTbIO 
yKa3bIBaloT Ha MOUTH MOBCeMeCTHOe MIpHcyTCTBHe (PaBOHOMAOB B pa3JIM4HbIx 
OpraHax HW TKaHAX pacTeHul. B culoxKHOH CMeCH NOMHPeHOJbHbIX COePAMHeEHHH | 
pacTeHH 3HaUHTebHOe MecTO 3aHHMaloT (biaBoHousH. Tlostromy u3syyueHue 
9THX BeUleCTB MpefcTaBAeT OO/bWIOH Hay4HbId HM MpakTMyeckMH MHTepec. 
) Mbl 3aHHMaJIMCb HCCJIEMOBaHHeM KOJIHYeCTBeCHHbIX HM KaYeCTBeHHbIX H3- 
‘MeHEHHH @JiaBOHOBbIX BeWeCTB B OHTOFeHe3e YaHHbIX pacTeHul us Ipy3CCP, 
Azep6CCP u Kpacuoyapckoro Kpai — B 3aBHCMMOCTH OT yCJIOBHM pa3BHTus, 
a Take IPH MpOu3BOACTBe Pa3HbIX BYOB ag. 
 B nactosule craTbe u3uiaraloTca JaHHble, MOJIyYeHHbie HaMH pu u3syyeHHH 
PNaBOHOHAOB B OTJCJbHBIX YaCTAX MOJOJOrO OplcTpopactymlero mno6bera. 
Ha nowmHoc6opHbix Xo3aHCTBCHHBIX TlaHTaiMax UakBuHcKoro (uJiMasa 
BcecorosHoro Hay4HO-HcceqOBaTeIbCKOrO HHCTHTyTa Yad WH cyOTponHyeckux 
KYJIbTYPp COOHPaJINCb HOPMaJIbHbIe TPeXJIMCTHbIe (PlewiH (ABYX- H TpeXJIMCTHbIEC 
PJIeMIH ABJISIOTCA CbIDbEM JIA MPOHSBOACTBa OalixOBbIX 4aeB). CoOpaHuble (pew 
ObICTPO Pa3JleJIAJIHCb Ha COCTABHble 4acTH, T. e. Ha pacTYLylo MouKy, NepBblt 
JIMCT, BTOPOH HW TpeTHH WHcTbaA U cTeGemb. OryesbHbIe YacTH dela ObIcTpo 
(B TeyeHue 3 MHH.) OOpabaTbIBamHcb NapoM B annapate Koxa, a 3aTeM CYWIMJIHCb 
B TepMoctaTe mpH 65—70°. Bo BpemMa cOopa TPeXJIHCTHbIX HOPMAaJIbHbIX 
(ewe COOMpasIH TakxKe 3aKOHUMBINHE POCT B3POCJIbIe JIMCTbA Ya, KOTOPbIe 
@UKCHPOBAaJIHCb BbILIeCOMHCaHHbIM CrHOCOOOM. 

B MpuroroBJIeHHbIX TaKHM CMOoco6oM oOpa3silax u3y4aJIMcb AYOUJIbHbIe Be- 
mwecTBa HM BXOAWMe B HX CocTaB KaTexHHb (', ”). 

B sTux xe OOpasilax ompexeAIM (baBOHONAbI NO M3BeECTHOM peak UX Cc 
OopHOH KHCJIOTOH B MpHCyTCTBHM JIMMOHHOM KHCJIOTbI B CMelaHHOM paCTBOpH- 
reae (,4). Kanmu6poBouHad KpvBas Oblla MOCTpoeHa MO KPHCTaJJIHYeCKOMY H30- 
KBeEPILHTpHHy C TeMMepaTypoH mMiaBseHHA 221°. KommuecTBo daBOHOJI-rAuKO3H- 
JOB BbIPaxKeHO B H30KBEPILHTPHHE B MpOWeHTaX K CYXOMY Becy MaTepHaiJia. 

3Hax Bec BceH mpobb (brewia HW Bec KaxKOH H3 yacTeH Jlellia, MOXKHO pac- 
CYHTaTb KOJIMUeCTBO (aBOHOB (B MP), MpHxosauleeca Ha JOO Karon 
yacTu (pilemia, H BO BCeM (blewie, a TaK%Ke MpOWeHT CaBOHOB BO BCeM (Jeule. 

V3 qannpix, mpemqcraBseHHbIx B Ta6w. 1, BAAHO, YTO NOUKa YaHHOrO dyewia 
4 cTe6eb GeLHbI PaBoHouzamu. Ilo Mepe pa3BHTUA JIMCTbeEB — OT OYCHb HEXK- 
Horo, eBa pasBepHyBuieroca 1-ro MHcTOUKa JO XOpOUIo chopMupoBaHHOrO, HO 
euje JocTaTouHO HexkHOrO 3-ro sMcTa — cofepxaHve @aBOHOB 3aMeTHO 
HapacraeT, Joxoya mourn yo 2%. OcHoBHy1o Maccy dvlellia COCTaBJIAIOT Kak 
pa3 2-% u 3-H mucTba, HanOoulee GoraTble c:biaBoHaMH. B Wes1oM dieu coxepaKur 
HOBOJbHO MHOrO (blaBOHOKZOB — oKoso 1,6%. 

Vutepeco OTMeTHTD, YTO B3POCJIble JIMCTbA Yat MOUTH BABOe OeLHee PiaBo- 
HOBLIMH BeLCCTBAMH, YM MOJIONOM, XOpOLO ccbopMupOBaHHbIH 3-H JHCT. Becb- 
Ma CXOJIHBIC Pe3YbTAThI HaOMIOLaIMCb OLHHM H3 Hac MIpH padoTe c SBKOMHeHi (*); 

Takum o6pa3om, coyepxKaHve PiaBoHOuAOB BO dulelle, a CeOBATeJIbHO, 
MW B CbIPbe OMpPesemAeTCH TaBHbIM OOpa3s0M 2-M H 3-M JHcTbAMH. To xe OTHO- 
CHTCA HW K COCTaBY (PAaBOHOBbIX COeHHEHHH BO cpielle. 


14* 203 


Visyuenne Ha6opa ()laBOHOMAOB B KaxKJOM OOpasile MpOMSBOAHJIH C TOMOLLbIO 
ByMepHoli xpomatorpadbun Ha Oymare JlenuurpaycKaa Opicrpaxi (37 X37 “CMe 
HepBbIt PaCTBOPHTeIb — OMHOasHad CMeCb OyTaHOUI : yKCYCHaA KUCOTA : BONA 
(40 : 12 : 29), Bropof — 2% yxcycHaa KucsloTa. XpoMaTorpaMMbl BbICYWIHBaJIM 
Ha BOSyXe H MpOcMaTpHBaJIH B 
y.-(). cBeTe 0 HW Mocule O6padoT- 
Conepxanne (p1aBOHOBBIX BellecTB B YaCTAX Tpex- KH NapaMu aMMHaka; 3aTeM xpo- 
AJAMCTHOTO cewia HM BO B3pOCJIbIxX JIMCTbAX HAaAvHONO MaTOrpaMMBI (roca1e yaJleHua 


IievoVaenimcey 4 


ued cai clelOB AaMMMaKa) OMPbICKMBaJIH 

OD iddcbbe | peseneh | beeodes 1% CIIMpTOBbIM pacTBOpOM XJIO- 

— pa | eect ae a eres ee aJIIOMHHHA, BbICYLIH- 

| eco t epecery. paens BaJld HM BHOBb MIpOCMaTpHBaJIM 

By.- (). cBeTe Jo HM Mocae 00- 

paOoTKH (MOBTOPHOH) mapaMyv 

Touxa daema 0,494 4,1 0,24 aMMuaka. B yKa3aHHbIX YyCJIO- 
ee Oca tema eee aah ses BHAX  (paBOHOJI-3-rIMKO3HIbI 
ce ap eae Lorne Rory 801 -BbIABIAIOTCA cnepBa B BAe 
Cre6eb duewma 0,464 0,1 0,24 TeEMHbIX MATCH, *XKeJITCIOULHX C 
Bspocapie uctba | 1,014 aMMHaKOM, 3aTeM B BHJe >xKed- 


TbIX MATeH, MmpnoOperaroulux 
pagiMUHbIe OTTCHKH pH OOpa6oTKe aMMHaKoM. CBOGOAHbIe arIMKOHI B Yy.-). 
cBeTe 6e3 IIPOABJICHHA MMeIOT BU XeJITOBAaTO-3eIeHOBATbIX MATCH; MpoOABJeHHe 
AMMHAKOM, XJIOPHCTbIM aJIIOMHHHeM WJIH XJIOPHCTBIM aJIIOMHHHeM C aMMHaKOM 
BbISbIBACT 3CJIEHOBATYIO (PTYOPeCIeHILMIO arsMKOHOB. 

Jia HaHeceHuA Ha XpOMaTOrpaMMy HCnosb3OBaH Te Ke 9KCTPaKTbI (B CMe- 
cu u3 4 uacrel cyxoro MeTaHouia HM 96 YacTeii cyxoro alleToHa), YTOH LIA KO- 
JIMYECTBEHHOPO ONpeseeHHA; MHOra SKCTPAaKTbI CryWlau (pacTBOpHTeAb ya- 
JIAJIM OTCACbIBAHHeM C MOMOLbIO BOLOCTpynoro Hacoca). Jia nowyueHHA Ha Xpo- 
MaTOrpaMMe YeTKHX MATeH OCTATOUHO HaHeCTH B HCXOqHOe MATHO 50— 
60 _ uaBoHonyos. 

PesybTaTbl XpoMaTorpaduueckoro usyyeHuA YacTeH cella MOKa3bIBaIOT, 
¥YTO B HUX MpucytTcTByeT OoraTbit HaOop cbraBOHOHOB B BUe PIMKO3HAOB (OT 
5 Oo 9 KOMNOHeHTOB); arIMKOHEI OOHapy2KeHbI He Onlin. TIpu sToM oTMeyeHO 
SHAUMTeIbHOe pa3sM4uvHe B COCTaBe (plaBOHOBbIX KOMIMOHEHTOB B OTJCJIbHBIX 
yacTAX (pulella; CpaBHeHHe C HaHOoslee THMMYHbIM AaCCOPTHMeHTOM (paBOHOMOB 
y pala UCceOBaHHbIX HaMM (pilewieH pa3smM4uHOrTO MpOMCXO*KMeHHA HW Pa3HbIX 
CpokoB cOopa OOHapyxXMJIO TakxKe CYyUIeCTBeHHbIe pa3sMuHA. 

Tak Kak (pjlaBOKOBbIe KOMMOHEHTHI YaliHoro (plea MBI elle He ueHTH- 
(PUUMPOBAIH, OTAeMbHbIe MATHA OOHApyXKeHHBIX (PJaBOHOMAOB yCJIOBHO 060- 
3HaueHbI Wucpamu. Crefyer, ofHako, yKa3aTb, TO CpaBHeHWe HallMx xpo- 
MaTOrpaMM C XpoOMaTOrpaMMaMH HH AMHCKOrO Yaa, MpHBeeHHbIMU PoGeptcom (*), 
C y4eTOM pacnosOKeHiA MATeH PlaBOHOMAOB HU COCeMHUX MATCH KaTeXHHOB 
(KoTOpble paHee HJeHTHPULMpoBaNM ANA sTHX 2%Ke OOpasHoB JI»Kemyxay3e U 
Ianbnesa (*, *)), Maer mpaBo c foctaTouHOi BeposATHOCTHIO OXapakTepH30- 
BaTb HeKOTOpble M3 OOHaPyXeCHHBIX MATeH (aBoHOB. Kak M B JMCTbAX HH- 
qulickoro uaa (°*), naTHO J CcooTBeTCTByeT MUPHWeTHH-3-rmOKOSM Ay, MATHO 2 
M30KBePIUMTPHHY, MATHO 3 actparanMuy (Kemmdepon-3-rmoKo3uy), naTHO 5 
pyTHHY, MATHO 6 KeM*epo-3-pamHormOKO3MAy, MATHO 8 KBeptleTHH-3-pamHo- 
NUrNOKOsHy, MATHO 9 Kemndepon-3-paMHOLNrtOKOsHIy. 

IIpu paccmMorpeHuu tTaOm. 2 cnefyer oTMeTuTb, npexme Bcero, upe3Bbl- 
yaHHO cBoeoOpasHbili HaOop (bmaBoHOUsOB B HouKe u B I-M «uctTe dsenta: 
3lecb OTCyTCTByIoT NATHa 5 MU 6 (paMHOrsMOKO3HAbI KBeplleTHHa H Kemm(pe- 
pona), a Takxe maTHa 8 u 9 (paMHogUrNOKO3HAbI KBeplleTHHa uM Kemmbe-: 
povla), Ha MeCTe KOTOPbIX PacHOOKAUNOCb HOBOe TPOHoe MATHO (oTAMUAIO- 
imeecA TO OTTeHKy OKpacku c AIC], + ammuak or nated 8 u 9), nloxABHMOCE 
HoBoe IIATHO /2 M MATHO, NO-BAAMMOMY, CXOJHOe C TATHOM 7; KpomMe Toro 
B MOuKe He OOHapyKeH KOMMOHeHT 2, a KOMNOHeEHT 3 TIpHcyTCTByeT B HUY 
TOXKHOM KOJIMUECTBE. is | a 
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Kak BuqHO M3 JanbHelmero paccmorpenua tTa6. 2, HanOonee 6M3KH 
MexK]ly CoOoi H MO CpaBHeHHIO C “THMMUHDIM» HaGopoM dlaBOHOBbIe KOMMO- 
HeEHTHI 2-ro M 3-rO HW B3POCJIBIX JIMCTbeB, NpHYem y 3-ro wmucTa, Kak HM y 
BSPOCJIbIX JIMCTbeB, OOHapyxeH HOBbIli KoMnOoHeHT 10. Vintepecuo, uTo BO 
B3POCJIbIX JIMCTbAX He HalijeH KOMNOHEHT 3, KOTOppIli BecbMa OObINeH JA 
MHOPOUHCJICHHbIX MCCJICMOBaHHLIX HAMM OOpasilos. 


Ta6auna 2 


@naBoHOBbIe KOMMOHEHTH, CONAPYXeHHbIe BO BSPOCMHIX JIMCThAX, W3 PasNMUHBIX uacTeli 
TpexsKcTHoro duewa (Cpysua) uw AByxsuctTHoro daema (Mocksa, BJIHX) 
yaHHoro pacTeHua 


IlatHa dnaBoHouyzoB 


Oprau 
1 | 2) 3 4 4a 5 6 7 8 9 | 10 | Tpoluoe 12 
NATHO 
| | 

Touka nema -- Garey [ee oe Bee Sie 
1-% mucT duema Nie oak We oe es at Zh. ain 
2-H mmc1 nema Seite he te eee to ee eg) 
3-4 mucT dema tpt} py t Bie get =|, tel ee 
Cre6enb dewa a as ot atts We 
Bspocipe muCcTbhA +] + le Sele pai yl baila 
Tpyxavctupili dew ppeetain: } ee eS See Aer ee 


IIpumMeuaunue. 3nax + mpucyrcrsyer; ca.— cregp. 


BecbMa HeO6bIuHBIM OKasasica HaGop (biaBOHOM OB B CTeOle (blewa: WACO 
@NaBOHOBbIX KOMMOHEHTOB 3feCb He CTOJb BeJHKO, KaK B MpO4HX WacTAX 
(bulewa, NpHYeM COBCEM OTCYTCTBYIOT NpOHSBOAHLIe Kemmcbepoma (KOMMOHEHTHI 
3, 6, 9). UutTepecho, 4To Ha xpomaTorpamMax ctTe6ia B y.-c). cBeTe OGHapy- 
XKHBACTCA Touy6oe NATHO, OH3KOe MO pacnomOXKeHHIO K XJIOPOFeHOBbIM KKC- 
oTaM Ha xpomMaTorpamme Poeptca. Kak npaBuso, Takce NATHO He BCTpe- 
ywaeTCA Ha XPOMATOrPaMMAX 9KCTPaKTOB JIMCTbeEB (HIM dwleweH) KNTaHCKON 
PaSHOBHHOCTH YaliHoro pacTeHusA, Kya OTHOCATCA Mu Yalinbie KycTb I pysun, 
HO 3aTO BECbMa XapaKTepHO JIA acCcCaMCKOH pa3HOBHHOCTH yaa (MHyQua) (8). 

TaKHM O6pa30M, yCTaHOBJeHO, YTO Pa3sJIHUHble “YacTH (plea YavHOorO pac- 
TeHHA B 3HAUNTEIbHOH CTeEMeCHH OTJMUAIOTCA KaK [pyr OT Apyra, Tak HM OT B3poc- 
JbIX JIMCTbEB MO COfep%KaHHO CaBOHOJI-rIHKO3HOB HW MO UX aCCOPpTHMeHTY. 
IIpu stom xpomaTorpaduyeckan KapTHHa (pulelia ompesesAeTca, NO-BHJMMOMY, 
PlaBHbIM OOpa30M 2-M UH 3-M JIMCTbAMH, COCTABJIAIONLMMU OCHOBHY!O0 Maccy duiema 
H HanOoviee OoraTHIMH dbaBoHonsaMu. HanOovbline OTMMINA (PIaABOHOBbIX KOMMO- 
HeEHTOB HaGvilojalwTca B MouKe HB I-M JincTe, HO MpH XpoMaTorpadupoBaHHH 
HeIbIx (puieleli 3TH KOMNOHEHTHI MOryT H He ObITb BbIABJICHbI, TaK KaK COJlep- 
Kane PaBOHOB 3f\ecb OUCHb HEBEHKO, a CaMH NlouKa u 1-H mucT cocTaB- 
JAIOT JIMIb He3HAYHTeIbHY!O YaCTb (pela. 

OrTmeyeHHble pa3iMuuA B HaGope (aBOHOBbIX KOMIIOHEHTOB H B Cojep?kaHuH 
HX BO B3POCJIbIX JIMCTbAX HW B TEX WIM MHbIX UaCcTAX *ielila, a 3HaUMT UM B YaHHOM 
CbIPbe Pa3/IMYHOTO MeXaHHYeCKOFO COCTaBa, MOrYT 3aM€THO BJIHATb Ha KOVJIH- 
YECTBO H COCTaB (pJaBOHOHJOB BrOTOBOM MIpoyKTe — B yae, a TEM CaMbIM H Ha 
ero WMeTHYeCKHe CBOHCTBA. ; 


- Wuctutyt 6uoxumun um. JA. H Baxa Tlocrynuso 
|Akanemuu nayk CCCP 9 XI 1959 
IMTUPOBAHHAA JIMTEPATYPA 
1K. M. Txemyxags3e, f.A. Wanapunesa, JAH, 99, 1069 (1954). K. M. 


Awemyxags3e, I. A. Wanbpuesa, Buoxumna, 20, 236 (1955). ? A. P. Tycesa, 
M. H. Hecrwk, Buoxumna, 18, B. 4, 480 (1953). 4 M. H. Hectiox, Bectu. Mocxoscx. 
HHB., ONO. cep., 3, 53 (1958).5M. H. Hecriwk, Kang. ancceptauns, M., 1958. © E. A. H: 
oberts, R.A.Cartwright, D. J. Wood, J. Sci. Food and Agric., 7, Ne 10. 
Bir. 1906), B.-A) He Roberts, R.A. Cartwright, M. Oldschool gy 
Sci. Food and Agric., 8, 72 (1957). ® E. A. H. Roberts, J. Sci. Food and Agric., 9 
Ne 7, 381 (1958). 
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Jloxaagn Axayemuu nayr CCCP 
1960. Tow 131, 4 


OKCHEPHMEHT AJBHAA MOP®OJIOLH A 


r. J. TYMAHHIUBHJIN 


O 3HAUEHHH KOJIMYECTBA TKAHEBOFO 9KCTPAKTA MWA 
CTHMYJIALLMH POCTA TOMOJIOTHYHOrO OPFTAHA KYPHHOrO 
3APOJIbILIA 


(I1pedcmasaexno axacemuxom H. H. II maaveaysenom 14 XI 1959) 


B HacTrosujee BPCMA MOXKHO CUHTATh AOKA3aHHbIM BJIMAHHe BHYTPHKJeTOY- 
HbIX BelleCTB Kak Ha pocT HM AMdpepenuuallMio 3apOAbIeBbIX OpraHOB, Tak 
WM Ha pereHepalluio TKaHeli B3POCJIbIX 2KHBOTHBIX. OfHako WaHHble O TKaHe- 
cneuuuyHocTH elicTBHA 3THX BeUeCCTB BECbMa MpOTHBOpeyHBb!. Uactb akToOB 
rOBOPUT O CTHMYJIMPyIOIleM JeHCTBHH BHYTPHKJICTOUHbIX BelleCTB Ha FOMOVIO- 
THUHbIe pereHepupyloulve TKaHH Hu OpraHbl 3apoypmueh (°, 4, *® 4°); GOonb- 
moe Ke YHCO TaHHbIX, HaMpOTHB, CBUeTeJIbCTBYeT O TOM, UTO BbIJe/IeHHbIe 
u3 TKaHel BeUleCcTBa YrHeTaloT pocT H AudpepeHUHpOBKy B TOMOJIOrHYHOH TKAHA 
(opraue) (*°, 12-15-20), Pay aBropop HaOmoqaiH O6a 9TH aBseHHA (*, °, 1°, 74). 
Vimerorca NOMbITKH BLIABUTb YCJOBHA, OMpeleAoulve HalpaBsleHHve JehicTBUA 
BHYTPHKJeTOUHbIX BelleCTB Ha roMoJorMuHble cTpyKtTyppl (%, °, 19). OnHuM us 
TaKUX YCJIOBHM, BOSMOXHO, ABJIACTCA KOJIMYCCTBO BO3CHCTBYIOWLeTO BelLeCTBAa. 
JleficrnureibHo, CerpeH HaOm‘0al npeBpallleHve HHFHOUpyIOulero MUTOSHI BIMA- 
HMA TKaHeBbIX MallepaTOB (MO¥KH, MeyeHb) B CTHMYIMpyroulee eHcTBHe Mp 
(IPHMCHeHHH MaJibIX KOIM¥ecTB mpenapata (1°). Tloqo6HEIM xe O6pa30M MOXKHO 
HCTOJIKOBaTb (pPakTbI, oMMCaHHbIe M6eptom: AuTebHOe MpeObiBaHve TpaHcisaH- 
TaTa CeJie3eHKH Ha XOPHO-aJlIaHTOMCe KYPHHOFO 3apOsblllla BeeT K JereHepa- 
THBHBIM H3MCHEHUAM B 3apObILIeBOH Cese3eCHKe, BMECTO OOBINHO HaGOmrOaroulero- 
ca, CTHMYMpyloulero poct apexta (°). Cam aBrop, OHakO, HMHTepmperupyer 
3TH Pe3yJIbTaTbI HHbIM OOpa3soM. 

B HacTOAMleM COOOMIeEHHH M31araeTCA NOMbITKa HCCIeLOBaHHA 3aBHCHMOCTH 
Me*Ky KOJIMYCCTBOM BBOAMMOFO BeLeCTBa H CTHMYJISWMOHHEIM apPpekToMm, pe- 
PHCTPHpyeMbIM Ha FOMOJIOrHYHOM OpraHe KypHHOro 3apoypia. B u3maraeMblx 
OlbITaX Ha KYPHHbI 3apObIL BO3AeHCTBOBaIH SKCTPaKTOM leyeHH B3pocmon 
KYPHUbI, Kak 9TO yxKe OMNMcbIBaOcb paHee (4, *°). MccmeqoBanocb oTHoWeHHe 
Beca MleuveHH 3apOfblllla K Becy BCero Tela 3apOsblla (6e3 *KeNTOUHOrO MelIKa)*. 
VnpelMpoBaHHble 3apOfbIlid CpaBHMBaJlHCb C KOHTPOJIbHBIMH. 

IIpuroToBAeHHe HeHOCOHO BBEACHHA DKECTPAKT aS 
{leveHb B3pocioH YMepuiBeHHOH OOecKpOBIMBaHHeM KYPHIbI pacTupasacb 
B cTymke. K nosy4eHHou Kaliuie npuiuBasca 0,9% pacTBop MoBapeHHoH coun. 
OrnomieHue 06beMa pacTBopa K Becy TKaHH ObWIO paBHo | : 1. Cmecb BbIepxKH- 
BaJlaCb B TeyeHHe | yaca mp Temmepatype 1—2°, nocae yero rpy6o cbusbTpo- 
BaJlaCb Hepes MOJOTHO, a 3aTeM M60 PUbTPOBaacb Yepe3s MeMOpaHHbIlt Pu_Tp 
Ne 1, 160 WeHtpudyrupoBasacb B TeyeHHe 15 mau. (5000 06/mun). Jina o60ux 
ciydaeB MOJIYYeHbI CXOWHbIe pe3sybTaTHl **. 

B 5 onpirax onpeqea1 B 9KCTPakTe KOMMYECTBO Geka MOCpeCTBOM MUKpo- 
OnpeleseHHA a30Ta; B 6 ONbITAaX ObLIO ONpPeMeIeHO KOJIMYECTBO CyXOFO BelllecTBa; 
B 2 oMbiTax ompesemAoch KoMYecTBO dochopa PHK u JIHK. @MpakWHoHUpo- 
BaHve MpousBo,Mocb mo Metoxy UimMugzra — Tanuraysepa. Mbt ocraHoBuauch 


* B ta6a. 2 m1 na puc. 1 sTo cooTHouIeHHe 0603HaTeHO yepes J]. 
** Bce onepaluv MpoBoguHcb mpH Temmepatype He Bure 4°. 
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wOoulee BepOsATHO. 

Kak BHHOH3 Tab. 1, coxep- 
*KaHHe B 9KCTPaKkTe orpeyemse- 
MbIX BeUeCTB B JOCTATOUHOH cTe- 
MleHH IMOCTOAHHO. 

Onpitbl mpoBoyqutuch Ha 12- 
JHEBHBIX KYPHHbIX 3apoOjbiax. 
QOKCTpakT BBOAMJICA Yepe3s OTBEPC- 
THe, MIPOJeJIbIBaBIeecaA UTIOH B 
cKopJlyne H KOXKUCTOUN O6oOs0UKe, 
¢€ MOMOULbIO MHKPOMHNeTKH C 3a- 
OCTpeHHbIM KOHIOM. IIpH Takom 
BBeJCHHH 9SKCTPaKT JIeErKO 3acacbl- 
Baetch B suo. Bckppirue 3a- 
pospimeh MpowsBoqMM cilycTa 
48 yac. 
| Bewio ucceqoBaHo jlelicTBHe 
“—CJIEYIOULMX KOJMUeCTB CYyxoro 
memectpas Oia: 0,031.2; 1,5: 1,82 
2,4; 3,6; 4,8 1 6,0 mr, — 4To co- 
OTBETCTBOBaJIO CJICAYIOULMM KOVJIN- 
-yecTBaM Geka: 0,2;0,4; 0,6; 0,8; 

0;-1,2; 1,6; 2,4; 3,2 u 4,0 mr 
(cm. Ta6. 2 u puc. 1). 

Pe3ya@bTaTbh OIIbITOB 
CBeJeHbI B TAO. 2, a NOMyIeHHAaA 
3aBHCHMOCTb CTHMYJIMpyroulero 
JIeHCTBUA 9KCTPakTa OT IpHMeHeH- 
HOM JO3bI N0Ka3aHa Ha pu. | 

IlepBoHauabHO JaHHble ObWIn 
pacCMOTPeHb! HaMH HemocpeCTBeH- 
HO B TOM BHJe, B KAKOM OHH ObIIH 

NOWyYeHbI B OlbITax (rpada «6e3 
mepecueia» HM KpuBad 6). OWHaKO 
MbI HalllIM HeOOXOXHMbIM yueCcTb 
—mpupoct Beca neveHH, MpoucxoyA- 
wu BCeCTBHe MexXaHHyeckoro 
mepexoya OeKa B TOMOJIOrHUHbIM 
opraH, — daktT, yOequTeIbHO M0- 
Ka3aHHbli 9KCHePpHMeHTaJIbHO 
(7, ®, 17). Bat mpousBeyeH CooTBeT- 
CTBYIOULHH MepecueT YHCJIOBHIX aH- 
HpIx. [IpH STOM CUHTAaJIH, YTO IIpH- 
6nu3uTebHO 50% BBexeHHOro Gell- 
Ka CKaluiuBaeTcaH (B HallleM CJly- 
yae) B neyeHHu, a ocTambHbIe 50% 
pacnpeyensi0oTcA Mo BCeM Apyrum 
TKaHAM 2MOpvoHa. Bpesenue m0- 
mpaBKH He OTParKaeTCA Ha Pe3yJIb- 
TaTax, MOJIYYeHHbIX MPH MpHMe- 
HeHHM MaJIbIX KOJIMUeCTB 9KCTPak- 
Ta, HO JaeT HeKOTOPy!O Ppa3HUILy 
Wa oOacTH BbICOKHX 03 (CM. 


jHa ONpeeJIeHHH HMCHHO 3THX BellleCTB, TaK KaK HX YUaCTHEe B ABJICEHHH CMelH- 
MYeCKOH CTHMYJIAWHH pocra HW AuddepenuHaluu ToOMOJOrHUHbIX TKaHeH Ha- 


Taounma 4 


rere Cyxoe Bent. Benox ' PpHk | POHK 
Ml. Ms B MI Ha 1 cM*® B ur Ha 1 cM? 

9KcTpaktTa akcTpakTa 

4 | 65,4 45,4 ate = 

z 64,2 44,8 — _— 

3 63,2 43,7 — — 

4 62,8 42,0 — — 

) 09,9 40,4 450 100 

6 63,1 _ 480 130 


Cpenuee 63.1441, 2/43, 341 ,6(465-4-151115-445 


us 
260 A 


8 {6 24 J2 40 me benxa 


Puc. |. SaBucuMocTb CTHMyJIHpylomlero elicTBHA 
S9KCTpakTa MeCueHH B3pOCIOH KYpHUbI Ha MeueHb 
KYPHHOrO 3apOjblllla OT KOJIMYeCTBA BBEJeCHHOFO B 
3apOfbIll Cyxoro BeulecTBa H OenKa. @— TOUKY 
HaHeCeHbI C YYETOM NOMpaBKH Ha HaKallMBaHHe 
BBEJCHHbIX OCIKOB B MeYeHH 3apoblila; 6 — Tou- 
KH HaHeCeHbI 6€3 yueTa mompaBKu. O6bacnenne 


B TeKCTe 
Ta6Oauna 2 
Hosa ee A, % gee 
of ns 
BM? | pwr 5 Xe 3 
CyYX. | 6enxa | O€3 MepecueTa | Mpu nepecuete] g re 
Bell. St) UL 
0,0 0,0 | 1,89-+40,06 | 1,89-+0,06 66 
OFS 0,2 | 2,03-40,06 | 2,03--0,06 15 
0,6 0,4 | 2,20-++0,09 | 2,20-+40,09 28 
Ale 0,8 | 2,49+0,09 | 2,48-+-0,08 20 
Aes) 1,0 | 2,49+-0,08 | 2,48+-0,07 40 
1,8 1,2 | 2,62+0,10 | 2,54++0,08 16 
ee 1,6 | 2,01+0,05 | 1,88+0,04 18 
£2),,(8 2,4 | 2,01+-0,10 | 1,88+-0,08 6 
4,8 3,2 | 2,07+0,12 | 2,00-+0,10 10 
6,0 4,0 | 1,90--0,05 | 1,81+-0,04 5 


rpapy «mpH mepecuere» MH KPHByIO a). 


Puc. 1 noka3prBaeT, YTO CTHMYJIAWHA pPOCTa 3apOJbIIIeBbIX OpraHOB HMeer 
MeCTO JIMUIb B HEKOTOPOM ONTHMaJIbHOM OOAaCTH 403, MPH Ja/ibHeHWemM Ke T0- 
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BLILICHHH KOJIMUeCTBa BBeJCHHOFO SKCTPaKTa CTHMYJIMpyioulee AeHCTBHe MOd- 
HOCTbIO HcuesaeT. OxHakKO Jake IPH MpuMeHeHHH HavOoJee BbICOKHX 03 SKC- 
TpakTa ero JlelHcTBHe He MepexOAUT B NosaB/Aloulee M He BeWeT K YrHeTeHHHO 
pocra neyeHu 3apoypiua. OOnapykeHHaA 3aBMCHMOCTb JeHCTBHA SKCTparupy- 
€MbIX BeUIGCTB OT HX KOJIMYeCTBa He JlaeT, BMeCTe CTEM, OCHOBAHHA CUHTATb KO- 
JIHYeCTBO JeHCTBY!OMerO BelleCTBa CMHCTBCHHbIM YCJIOBHeM, ONPeeJIAIOULMM 
HapaBseHne JelHCTBAA BHYTPHKJETOUHBIX BelleCTB Ha pocT u AudppepeHuNposB- 
Ky TOMOJIOrHYHOM TKaHU (opraHa). BosmoxHo, TOpMossuIM adpexkT, nowyuae- 
MBIM J[PYFHMH aBTOpaMH, OOYCJIOBJIEH OCOObIM BelleCTBOM — WHTHOUTOPOM, MJIOXO 
U3BJIEKAeMbIM H3 TKAHH Mp MpHMeHAeCMOM HaMH cmocoGe SKCTpakILMH M AelicT- 
BYIOULHM MIpH Gosee BbICOKOH KOHILEHTpallHH, YeM NOJIyYeHHas HaMH B SKCTPaKkTe. 


VuctutyT du3snKu Ilocrynusio 
Axagemuu uayk Ipy3sCCP 28 VII 1959 
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Aokaann Akagemuu nayx CCCP 
1960. Tom 131, Ne 4 


IKCHEPHMEHTAJIBHAA MOP®OJIOTH A 


JI. B. MOJIEXKAEB nu H. H. EPMAKOBA 


BOCCTAHOBJIEHHE PETEHEPAILMOHHOM CHOCOBHOCTH 
KOHEYHOCTEM Y AKCOJIOTJIEM, NOAABJIEHHOM 
PEHTTEHOBCKHMM OBJIY 4EHMEM 


(ITpedcmaerexo axademuxom A. H. Baxyaecom 18 XI 1959) 


B nate mpespiqyuyeli paOore (1) MbI BbICKa3auM TuMoTesy, YTO MyyeBOe NO- 
paxkenue H JyyeBan OoulesHb OOYCJOBMEHbI NOLAaBJIEHHEM PereHepaluOHHOHM cno- 
OOHOCTH OpraHH3Ma, HW MOKa3aJIM BO3MOXKHOCTb MOJIHOFO BOCCTaHOBJIeCHHA T0- 
jcenuel, NOJaBAeCHHOH JeHCTBMeM BbICOKHX 03 (7000 r) x-s1y4ueli, mpu O6paboTKe 
JOON Y YeHHEIX KOHEYHOCTeH Yy AaKCOJOTMeH CBexXHMH TOMOreHaTaMH, MIpuroToB- 
|ICHHBIMH 3 CKJIeTHBIX MbIILII KPbICbI HW aKCONOTIIA. B wactosmel pa6otTe MbI 
{BBISICHAJIM CJleqyrouree: 1) romoreHaTbl KaKHX TKaHeli, KaKMX OpraHOB M NpH 
KaKOM COCTOAHHH (KHNAYeHHe, 3aMOpaxKHBaHHe) MOryT BOCCTaHOBHTb MOaB- 
\MCHHYIO PCHTTEHOBCKHMH JIyYaMH pereHepallMOHHy!O CHOCOOHOCTb KOHeUHOC- 
imei y aKcouloTieH; 2) H3MeHAeTCA JIM pereHepalHOHHaA cmocoGHOCTh Obuy- 
YEHHbIX KOHCUHOCTeH Yepes JVINTEJIbHOe BPEMA NOcIe OO YUeHHA, a TAKXKe Nocwle 
lo6lyueHHA HM OOpaOoTKH X%KHBOTHHIX TOMOreHaTaMH CKeJICTHbIX MbIILIL. 

| [log onpir 6b B3aT 141 axconoTab (116 rogoBasbIx 4yepHbIx H 25 GesbIx 
\7—8 mec.), K KOHILY onbiTa octaslocb 127, u3 HHX oO6yyeHHbIxX 103 u 24 He- 
|OOIYUeHHbIX, KOHTPOJIbHbIX. OGstyuaH O6e 3afHHe KOHEYHOCTH JO OCHOBaHHA, 
a OCTaJIbHOe TeJO 3allHWlalH CBHHWOBOH NwacTHHKOH TOMHHOH 4 MM. O6sy- 
‘yeHHe MpOM3BOMIM, Kak M paHbllle ('), Ha peHTreHOBCKOM amnapate PYTI- 
IM, Ha pacctosHuu 25 cM, 6e3 :bubTpa, C HallpsxXeHHeM nO mpHOopy 210 B 
M4 cusow ToKa 15 Ma. IIpumenasmu‘go3y o6syuenua 7000 r, KoTOpad noaBsaer 
‘pereHepallHoHHy!O cCmocoOHOCTb KOHeuHOCTeH y axkcosloTueH (1, *). Uepes 10 
Hei mocne o6yyeHHA aMMyTHpOBaIH O6e 3aJHHe KOHCYHOCTH B JMCTaJIbHOL 
yacTH rovieHH. Onpir Amusca 200 qHeH. O6styueHHbIM aKCOJIOTJIAM Nepey amnyta- 
Mel MW 3aTeM mocse amnyTallMH ele 6 pas exe THEBHO B paBble 3aHHe KOHeU- 
HOCTH, B HallpaBJIeHHH OT OCHOBaHHA K CTyNHe, MHbeMMpoBamH no 1,0 ma ro- 
MOreHaTa TKaHeli cepoH Kppicbl. TomorenaTbl NPMFOTOBJAM U3 MbILUML Oefpa — 
CBEeXKHX, BCKHMAYCHHBIX B TeueHve 3 MHH. WH 3aMOpOxXeHHLIX pH —18°, — 
KOX%KM KOHEUHOCTH, TeueHH HW CeMeHHHKOB. TF OMoreHaTb! MbILIL, MeueHH HW CeMeH- 
HMKOB MIPHFOTOBAIH TaK: TKaHb W3Me/IbYaJIM HOXMKHMMAMH, pacTHpasn B dap- 
oposol crynke, AoOaBaH bu3sHOJOrMYeCKHH PacTBOP AVIA XOJIOMHOKPOBHBIX 
B oTHOWeHHH | Fr cHIporo BellecTBa Ha 3 MJI PaCcTBOpa AVIA MbILU, H CCMCHHUKOB. 
uw 1:2 00 nevenu, dumbTpoBasH Yepes WBOMHy10 Mapwio. Tomorenatbl muor- 
HOW KOXKU TOTOBUJIM TaK: BbILLMMbIBaJIH WepCTb, KO*KY H3Me/IbuaJIM, pacTupaJn 
B CTYMKe C NecKOM, pa3BO,usH B CbHsHOmorMYecKOM pacTBope |: 4, 10 Mux. 
WeHTpupyrupopasu co cKopoctbio 2CCO 0o6/muy. u Ucnosb30BaIM Hayocajou- 
HY1O 2KHJKOCTb. 

V3 romoreHaToB MpHroToORAJIM Ma3KH, KOTOPble H3yUaJIH B CBexKeM COCTOA- 
HU HW Mocse PUKCALMM METHJIOBbIM CIIMPTOM HM OKPaCKH TOJYHAMHOBbIM CHHEM. 
Muxpockonuyeckoe HcCeqoBaHHe MOKa3asi0, YTO BCe TOMOreHaTbl, KpoMe 
TOMOreHaTOB KOK, COMepxKAaT THCCOMMUPOBAHHbIe KJICTKM, PasPyWIeHHble KJer- 
KM Vi Ajlpa, MHO2KECTBO KJIETOUHEIX OTJIOMKOB B Bue 3CPeH, a TOMOFeHaTH! KOXKH 
SONep2KaT TOMbKO KJIETOUHBIe OTIOMKH. KaeTkH HM spa syullle Bcero COxpaHalor- 
209° 


CA B TOMOreHTax TeyeHH (puc. | a); OHM Tak»Ke HMeIOTCA B rOMOreHaTaX CBE- 
%KUX Mb (puce. | 6) H CHAbHO H3MeHeHbI B TOMOreHaTaX 3aMOPO?KEHHBIX 
(puc. 1 6) uw BapeHbIx (pvc. | 2) MbILI; roMoreHaTbI CeMCHHHKOB COJep2kaT MO- 
BPexKJeHHble KJIeTKH M CHepMHy (puc. | O); B roMoreHaTaxX KOXKH HMerIOTC 

TOJIbKO YaCTHUbI paspyIUeHHbIX KJIeTOK (puc. 1 a—e, cM. BKJIeliKy CTP. 161). 

Korya KOHe4HOCTH He pereHepHpoBaJIH, paHeBble MOBEPXHOCTH Tvla\KO 3a- 
*KUBaJIM, a B WeHTpe HX YaCTO BOSHHKAJIM SIIMTeIHaJIbHbIe BBIPOCTHI. B Apyrux' 
cayuaax OOpasoBbIBaJIHCb HeCOOJIbIMMe BbIPOCTbI B BHe KOHYCOB JIM BbIPOCTHI 
Goubulero pasMepa. Korga pereHepHpoBasiH KOHEYHOCTH, OHM OblIM THNMYHbIM 
0 (opMe H UMCJY MasIbUeB WJIH ATHIMUHBIMH: HeMpaBHJIbHOM CPOPMBI HIM OpHeH- 
Tall WC YMeCHbILeHHBIM UHCIOM MasbiyeB. Mnorga maJbitbl ObWIH yQBOeHb! HJ 
cpactaucb, 4TO YacTO HaGsmOfaeTcaA MpH perenepauuu y aKcOJOTJeH. Onnca- 
HHe pereHepMpytOllMX HM HepereHepHpyOWHX KOHeYHOCTelH ObIIO aHO HaM 
B Mpesbiyulel pabote (*). PerenHepaTbl HMeJIM HOPMaJIbHOe CTpoeHHe KOHEYHOC- 
Teli, MH B HUX BXOJMJIM CKeJIeT, MbILIIbIl, HEPBbl, KO%Ka, COCMMHUTEIbHaA TKaHE 
u mp. JlaHHble mo rucToreHe3y H THCTOXHMHH MpolleccoB, HacTyMaloujux Nocse 
AMIYTallMH HeOOJYYeHHbIX WH OOJIYYCHHBIX KOHeYHOCTeH, a TaK2Ke oOyYeHHBIX 
M OOpaOoOTaHHBIX roMoreHaTaMu OyAyT NpelcTaBJIeHbI HAMM B OCOOOM COOOUIeHHH- 

B I cepuu ombira koHeyHocTH o6syyaiH, uepes 10 aHeH aMmyTHpo- 
BaJIH HW 3aTeM Be HaOIOJeHve B C/IeYIOULMX BapHaHTax B TeueHHe 87 Hen. 

BapuaurT 1: kostponb I — amnytalua nweoOyuenHEIxX KOHeuHocTen 
Y 24 uepHpix akcosorsmel uepes 45 queli moce omepattuu perenepupoBaso 48 
THMMUYHbIX KOHeuHOCTelt. 

BapuautT 2: Kontponb I] — oOmyueHne M ammyTalua KOHeuHOCTeH. 
B Hayase onbita Obwio 25, a K KOHILy OMbITa OcTaslocb 22 akcomoTaA c 44 amnyTH- 
POBaHHbIMM KOHeuHOcTAMH. IviagqKoe 3axKUBeHHe paH HaGofZanocb B 40 cay 
yasax: y 18 aKcosloTiel Ha O6eMX KOHeYHOCTAX, y 4 Ha OHO (NpaBoli nM Je- 
Boli) KoHeuHocTH. B 3 cayuaax O6pa3s0BaJMcb BHIpocTH! (2 Ha eBoH u 1 Ha mpa- 
Bolt KOHeuHOCcTAX). B 1 catyyae Ha JeBOM KOHeUHOCTH pereHepHpoBalla OUeHE 
MaJleHbKad 3-Maslad Janka. | 

BapuaurT 3: uccieqoBpanue rucroreHesa perenepauun. Ha6smiogzenHe Obiio 
mpoBeyqeHo Ha 48 KOHeuHOCTAX y 24 YepHbIX aKcooTeH. Y 12 akcomoTsen 
KOHCYHOCTH ObWIH OOyueHbI HM amMyTHpoBaHbl, y 12 zpyrux — oOsy4eHbHt, 
aMIYTHPOBaHbI HM OOpaOoTaHbl CBexXHMH TOMOreHaTaMM MbILI Kpbichl. Jha 
(PUKCaMN BHIOUpasIH TakKHe KOHeUHOCTH, Tye Obl BbIPAaKeH Mpotecc pereHepa- 
WHH. B oOeHx CepHAX SKCHepHMeHTa KOHEYHOCTH *uKCHpoBasN uepes |, 2, 3, 
4, 6, 8, 10, 15, 20, 30, 45, 60 qHel nocne amnyTalluH. 

BapuautT 4: oOmyuenne, amnytTallua 4 oOpa6oTKa roMOreHaTOM CBexKUX 
MBI. Bcero Obiio 18 akconorieh, | norn6, qa yueTa octamocb 17 (13 uepHEIx 
u 4 OebIx); Y HHX OblIo amnyTupoBaHo 34 KoHeuHOcTH. TayKoe 3axKUBJIeHHE 
pan 6bii0 B 24 ciyuanx, O6pa30BaHue BbIpocToB B 5. Y 5 akcomorsel u3 17 
pereHepupoBaJIH KOHeYHOCTH: THNHMUHbIe — 4 (2 npaBble Mu 2 JeBbIe) H JByXMa- 
Jaa (papas) 1. TnayKoe 3a2%KuBeHHe paH Ha OO€HX KOHEUHOCTAX ObIIO y 7 
aKCOJIOTJIeH. 

BapuaurT 5: oOmyyuenne, amnyTaluad u O6pa6orKa roMoreHaToM BapeHbIx 
MBI. Bcero Obluio mpoonepupoBaHo 10 4yepHbIx akcosloTaeH, 4 norn60 O17 
canpowernuu. Y 6 ocrapmimxcsa c 12 aMnyTHpoBaHHbIMH KOHC4YHOCTAMH rulayKoE 
3aKUBJIeHHe ObwIo B 10 cayyaax, pereHepallua THIMYHOM (mpaBoii) KOHeUHOCTH 
Opwia B 1 WM AByxnanoH (mpaBol) KoHeuHOcTH B | camyuae. 

Bapwuaunr 6: oOsyueHve, amnyralua wu oOpa6oTKa romMoreHaTOM 3a: 
MOPO?KCHHBIX MBI. K KOHIY onbita Obivio 10 yepHEIx akcosloTraei c 20 ammy- 
THPOBaHHBIMH KOHeYHOCTAMH. B 15 calyuaax MMesO MeCTO rla{KOe 3axKHBJIeHHE 
panbl. B 4 cnyyanx oOpa30Banucbh HeOoubUINe KOHMYeCKHe BbIpocTH. B 1 cay: 
yae pereHepupoBasla 3-nNallad MpaBaad KOHEU4HOCTD. 

BapwuaurT7: oOnyyenuve, amnytallun H OOpa6oTKa roMoreHaTOM KOK. 
[log onpitom Opiio 10 GerbIx akcouoTuel c 20 aMnyTHpOBaHHbIMH KOHedHOCTS: 
MH. ['laqkoe 3akuBJienve pak Oplio B 19 cyyaax, pereHepallua KOHeuHOCTEe: 
(nmpaBot) —B | cayuyae. 
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Bapwuanr 8: oOsyuenne, amnyrauua u O6paboTKa roMoreHaToM MeueHH. 
3 10 6embIx akconoTielH K KOHUYy ombira ocranocb 8 c 16 amnyTHpoBaHHbIMHK 
OHe4HOCTAMH. [iaqkoe 3axKMBJIeHHe paH Obiio B 11 cryyanx. KoneuHocru pere- 
epupoBasu y 5 akcomoTuieH: TumuuHbIe 4 (2 npaBbre, 2 meBble), JByxnanas 1. 
 BapwuaurT 9: oOnyuenne, amnytaiua u O6paGorKa romoreHaToM ceMeH- 
imkoB. 13 10 yvepHpix akcouloTieli noru610 oT camposmerHuu 4, K KOHLY ombira 
pcTasocb 6 c 12 amnyTHpOBaHHbIMH KOHeuHOcTAMH. TaqKoe 3axKHBJIeHHe paH 
BIO B 8 cilyuanx, OOpa30BaHve KOHYycoB B 2 uM pereHepallMA KOHeUHOCTeL 
mpaBeix) B 2 cmyuasnx. 

Takum 06pa3om, uepes 3 Mec. Mocae o61yyeHua B Wo3e 7000 r H amnyTalHn 
KOHeUHOCTeH MbI HaOsIofaeM MOJaBseHHe pereHepalMOHHOH CnOcoOHOCTH. 

ocule OOIYYeHHA, AaMHYyTallMu H OOpaboTKH romoreHatamu B 15—31% cayuaes 
aOoaeTcH BOCCTaHOBIeHHe 
ereHepallLHOHHOH Cmoco6HocTH. 
iTeMmeHL BOCCTAHOBJICHHA T0C- 
eqHel 3aBHCHT OT MpoHncxox- 
@€HUA TOMOreHaTa: OHO Mpouc- 
XOMHT B OMbITaxX ¢C romoreHa- 
raMH CBe?KHX H BapeHbIX MBILLIIL, 
TeueHH H C€MCHHHKOB H He BBI- 
J@KEHO B OMbiTax Cc romorenata- 
MH KOKH AW 3aMOPOr*KeHHIX 
“pit. IIpu oquHaKoBol jo03e 
ONyUeHUA oce O6pa6oTKH 
rOMOreHaTaMH pereHepallHou- 
Haa CMOCOOHOCTh syuuie (kO- 
HeuHOCTH MowHee HU OpbicTpee 
pereHepupyloT) BOocCTaHaBJIN- 
BaeTCH Y MOJOQbIX (GebIX) 
aKCOJIOTJICH. 

Bo If cepuu  onsita 
Mbl MOBTOPHO aMIMyTHpoBasHu 
pereHepupoBaBliNe HW HepereHe- 
PHpOBaBlIMe KOHeuHOCTH y 79 
aKCOJIOTJI€EH Ha YpOBHe KouleHa, 
r. €. M0 OOy4eHHOMy y4acTKy TKaHel, H yepes 103 AHA NocNe oMmepalHn, HH 
gepes 200 qHeli Mocule O6s1yueHHA, NOWyUHIM y 75 OCTaBUIHXCH %KMBOTHBIX CJle- 
YIOULHH, HEOXRKUMaHHbIN JIA Hac, pesyJIbTarT. 

Bapwaut 2: kountpomb I] — oOmyyeHwe M NMOBTOpHad aMMNyTaHa. | 
K KOHILy onbira octamocb 20 akcomoTueH c 40 aMMmyTHpOBaHHbIMH KOHeYHOCTSA- 
Mu. [nanKkoe 3axKuBseHHe paH Opilo B 35 cayyaax (puc. 2 a), 1puyuem B 3 U3 
HUX Ha KOKe KYJbTeH BOSHHKIM OosmbuMe TpoduyeckHe xAsBbI. Hedoubutue 
BLIPOCTEI OOpasoBaIMcb B 1, OOMbIIMe BHIPOCTHI, MOBTOPAIOUIMe MO opme - 
BEMMUMHe BOSHUKUIHe panee, B 2 clyuamx (1 Ha mpaBou, | Ha MeBol KOHe4HOC- 
Tax). THMHUHBIe KOHeUHOCTH pereHepupoBasH B 2 culyuaax (1 mpaBas, | meBas). 

BapwuautT 4: mosropHad amnytaluaA noce oOyueHHA HM OOpadorKH 
romoreHatamMu cBexkux mpl. K KoHmy onbita octaocb !7 akcosormeH — 13 
YePHBIX MH 4 OelbIX—c 34 aMMyTHPOBaHHbIMH KOHCYHOCTAMH. Perenepalus 
THHMUHbIX KOHeuHOCTeH Opiia B 26 cyuadXx, ABYX- H TpeXNaJIbIX KOHeUHOCTeH 
B 4, OecnanbixX HAM OMHOMaNbIX KOHeUHOCTeH — B 2 H KOHyCOB — B 2 cylyyaax. 
Y kaxkoro aKcOJOTAA pereHepupoBain 2 WI | koHeuHocTnH. PereHepalua 
THNMYHbIX WH ATHIMYHBIX KOHeuHOCTeli HMesla MecTo B 94% cu1y4aes. 

BapwuaurT 5: nopropnad ammytalua mocie oOnyyeHHA HU OOpaooTKH Fo- 
MOreHaTaMH BapeHbIx MBI. K KOHLY onbita ocTasocb 6 akcosoruieh c 12 amny- 
THPpOBaHHbIMH KOHeUHOCTAMM. THMMUHbIe KOHe4HOCTH pereHepuHpoBanH B II 
emyuaax, aTunuuHpe —B 1 (100% pereHepallu). 

BapwuanurT 6: noBropHad amnyTallux mocie OO/y 4eHHA H OOpadorKH 
rOMOreHaTaMH 3aMOpOxKeHHbIX Mb. Y 10 akcomoTeH (OcTaBLIHXCA K KOHILY 
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Puc. 2 


y 
onpita) c 20 aMIlyTHpOBaHHbIMH KOHeEYHOCTAMH pereHepallua Oblia y BCeX aKCO 
slovuieli: pereHepupoBaso 18 THNMUHEIX KOHeuHOCTeH (90 % cayuaeB) H 2 KOHyCa 

Bapwuaur 7: nopropHand aMnyTalua mocie oOsyueHHA U o6pa6oTKH ro 
MoreHataMu KoxkH. Y Bcex 10 akcomoTmei pereHepHpoBayio 20 THINMYHBIX KO 
HeuHocteli (puc. 2 6). Perenepanua Opa B 1C0% cayuaes. 

BapwuaurT 8: nopropHax ammytTalua mocmte oOmyyeHHA U oOpacork} 
PrOMOreHaTaMH meueHH. Y Bcex 7 OCTaBLUMXCA K KOHILY OMbITa aKCOJIOTMEK pereHe 
pHpopasio 14 TunuunEx KoHeuHOcTeH (100% cayuaes). & . 

Bapuaur 9: nopTopHad amnytallua mocae o6nyyeHun mu oOpaborkt 
rOMOreHaTaMH Ce€MeHHHKOB. Y BceX 6 aKCOJIOTJIeH, OCTABLIHXCA K KOHL OlIbiITa 
pereHepuposasio 12 TunWuHbIx KOHeuHOcTeH (100% cayuaes). 

Kak moka3blBaeT ONbIT C NMOBTOPHOH amnmyTalueH, OOyYeHHe PeHTTeHOB- 
CKHMH JIyuamMu B Jose 70CO0r MpHBOAUT kK CTOHKOMY NoOsaBseHuto pereHepal\HOn: 
HO CMOCOOHOCTH KOHeuHOCTel y akcosloTel. OgHaKo uepes 200 AHeH MocuJE 
OOMyYeHHA HM Mocse MOBTOPHOH aMMyTatun OOyuYeHHIX KOHEYHOCTeH COHapy: 
*KUBAeTCA TCHJCHIMA K BOCCTAHOBJICHHIO pereHepallMOHHOH cmocoOHOCcTH 
B 2 cmyuaax u3 40 koHeyHOcTH pereHepnpoBasin. B 3 culyyaax M3 40 Ha KOKE 
rlaqKO 3a*KMBIUMX KYJIbTel BOSHHKJIM OOWMPHbIe TpouyecKHe ASBHI. 

O6syYeHHbIe AaKCOJIOTMH XOPOWIO TepeHocaAT MHOroKpaTHy!o OOpadorky, 
60/IbIUMMH JLO3AMH TOMOFeHaTOB, TPHFOTOBJICHHbIX H3 MbILIM, KOXKH, NeveHk 
HM C€MeCHHHMKOB KPpbICbl. Sta cOpasoTKa NPHBOAWT K BOCCTAHOBJIEHKIO pereHepa: 
IWHOHHOH cnocoOHOcTH OOsJYYeHHbIX KOHeYHOCTeH. Y MOJIOAbIX KUBOTHBIX Pere: 
HepalWOHHasA CNOCCOHOCTb BOCCTaHaBJIMBaeTcA Jyulle, YeM Y CTapIuHX. Tocae 
mepBoH aMnyTaluuu OOyYeHHbIX KOHeuHOCTeH H OOPpaOOTKH XKHBOTHbIX FOMOTe- 
HaTaMH pereHepupyer BCera JIMLIb OHA KOHEYHOCTb M3 NMapbl, MPHYeM 9TO 
MOXKET ObITh H NpaBas, HW JleBad, XOTA MHBEKIMU B HallleM Cylyuae ObwWIM CheaHbl 
TOJIbKO B lpaBble KOHeuHOCTH. OnbiTbl c OOpaOoTKOH OOsyYeHHbIX 2XKHBOTHBIX 
rOMOreHaTaMH VM OJHOM amnyTallveH KOHeUHOCTeH MOKa3bIBalOT, YTO TOMOreHa- 
Tbl CBEXKHX MbIIUM, M€EYEHH WH CEMCHHHKOB OCOJlaaloT H3BECTHOH BOCCTAHOBHUTeJIb- 
HOH aAKTHBHOCTbIO (BOCCTaHOBJIeHHe NOaBJIeHHOH pereHepallHOHHOH cmoco6- 
HOCTH npoucxoguT B 15—31% cutyuaeB), a rOMOreHaTbI KOXKU HW 34MOPOKEHHBIX 
MBI, HeaKTHBHbI (BOCCTaHOBJIeHHe pereHepalMOHHOH CnOCcOGHOCTH MpOucxo- 
mut B 5% cayyuaeB). OnbiTbl c O6pa6oTKo O61yYeHHbIX 2KHBOTHbIX FOMOreHaTaMA 
H MOBTOPHOH aMMyTallHeH KOHEYHOCTeH MOKAa3bIBalOT, UTO C TeYUCHHEM BPeMeHH 
MpOUCXOAUT MNporpeccupyroulee BOCCTaHOBJIeHHe pereHepallHOHHOH cmocob- 
HOCTH: KOHeEYHOCTH pereHepupyloT B 94—100% culyyaeB, npHuem pereHepHpytoT 
o6e mapHble KOHeYHOCTH XKHBOTHOFO, XOTA NP NepBoH aMMyTaluu OHM B pare 
cuyuaeB He pereHepupoBasin. TakHM OOpa30M, TOMOreHaTbI He cpa3y acCHMH- 
JMpy!oTcA OOJIYYCHHbIMH TKaHAMH HW U3MeHCHHbIe OOMeEH BelllecTB HU pe- 
reHepallHOHHaA CNOCOOHOCTh NOCJIeAHUX BOCCTaHaBJIHBaIOTCHA He cpa3sy, a mocte- 
Me€HHO, vepes 3 Mec. NocJIe OOpaOoTKH AKMBOTHHIX TOMOreHaTaMH. OnbiT c M0- 
BTOPHOH aMlyTal\Mel NOKa3sbIBaeT, UTO C TEUCHHeEM BPeMeHM pereHepallHOHHas 
cnoco6HocTb BoccTaHaBMBaeTca B 100% cayyaeB JaxKe Mp OOpaboTKe KUBOT- 
HbIX TOMOreHaTaMH KOXKM, 3aMOPOMKEHHBIX HW KHIMAUEHBIX MBI, KOTOPble MpK 
NepBOH aMMyTalWH He MPOABMJIH BOCCTAHOBUTeIbHOM AKTHBHOCTH. 3HaunT, 
MeHCTBYIOULMM HayaJiOM MPH BOCCTAHOBJeHHH NMOaBeHHOH OGmyYeHHeM pe- 
PeHePalHOHHOM CMOCOOHOCTH ABJIAIOTCA He TOJIbKO HaTMBHble, HO M JeHaTypH- 
POBaHHble OeIKH HM HYKJIEOMpOTeHsEl. fs’ re 

Yepes 200 queH noce o6s1yyeHHA, O6paOoTKH 2KMBOTHBIX FOMOreHaTaMH 
H MOBTOPHOH amiytTallMM y 55 akcosloTmeli HH Ha OfHO u3 110 KoHeuHOCTe;, 
B MOWaBJIAOULeEM UMCIe CilyYaeB PereHepMpylollHx, He HaGsMOJasocb O6paso- 
BaHHA TPOPMYECKUX 3B. 


MuctutyT mopdonoruy 2MBoTHEIX uM. A. H. Ceseprosa Ilocrynu10 
Axkayemuu unayk CCCP 17 XI 1959 
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PHSHOJIOTH A 


Bb. A. KYPSAWIOB u T. M. KAJIMLIEBCKAS 


O HEMPO-rYMOPAJIBHOH MPHPOAE ®H3HOJIOrHYECKON 
AHTHCBEPTbIBAIOUJEH CHCTEMbI 


(ITpedcmaeaexo axademuxom B. H. [lanownuxoseim 16 VII 1959) 


'B 1958 r. Kygpsauiop u Yautuua (', 7) npuBenu skcnepHMeHTambHble Jo- 
<a3aTeJIbCTBA B MOJIb3y CYUeCTBOBaHHA B OpraHH3Me %KMBOTHbIX (bu3HosIOrH- 
1eCKOH aHTHCBepTHIBalOUleH CHcTeMbI. BHyTpHBeHHOe BBeJeHHe KpPbIcCaM yMepeH- 
ibIX 103 TPOMOOMNacTHHa WIM TpOMOWHa B OOMDbIIMHCTBE Cy4aeB He BBI3bI- 
24€T TDOMOO3a, TaK KaK HeMeJVICHHO MOCJe HHbCKUMN WHPKyJMpyioulad KPOBb 
repaxeT CMOCOOHOCTh CBePTHIBATLCA. OTO ABJICEHHe OGYCJIOBeHO BbIJeeHHeM B 
XPOBb TenapHHOMOROOHHIX UM HOpHHOMNTHYeCKHX BellecTB. Y 22*HBOTHDIX, 
HaXOJALLUXCA B COCTOAHMM ralyOoKOrO Hapko3a, WIM MPH aHecTe3HH, BbIsBaHHOH 
AHbEKILMeH HOBOKaWHa BOJIb OOCHX CTOPOH MO3BOHOUHHKAa, B OOJIbLIHMHCTBE 
yuaeB HHBCKUMA TpoMOuHa BV. jugularis npHBoLNT (B OTMMUHe OT KOHTPOUA) 
K OOLWIEMy CBePTbIBaHHIO KPOBH B COocyaxX. OTH JaHHble MO3BOJIMAM aBTOpaM 
BbICKa3aTb MpeAMOMO*KeHHe, YTO B COCYAUCTOM pycJle HMeIOTCA XeMOpellenTopHl, 
pearupy!oulve Ha MOABMeHHe B WMpKyJIMpylouleH KPOBH TpoMOuHa U Yepes 
peduleKTOPHY!O Ayry NpHBOLAUIHe B WeHCTBHe Helpo-ryMopaJbHbIi MexaHusM, 
MpeMATCTBYIOULMM CBePTLIBaHHIO KPOBM B cocysax. 

B Hacroailet paOote ObluI0 ycTaHOBJIeHO, YTO OXapaKTepH30BaHHaa BbIlLle 
pusvosorMyueckad aHTHCBepTbiBalolad cHcTemMa (ACC) uMeetca He TOJbKO 
Y MJICKOMMTAIOUNUX, HO uM y am*uOuti (Rana temporaria). I]pu atom ee jenTeub- 
HOCTh y JIATyWleK HaXOJMTCA B MpAMOM 3aBHCHMOCTH OT (yHKUMOHAIbHOrO CO- 
CTOAHHA CHHHHOrO Mosra. 

MatepHaa HW MeTOXNUK 2. OKCNCPHMeHTHI NPOBOAMINCh Ha IATYU- 
<ax (Rana temporaria) BecoM oKoIo 50 r, COJepxKaBIUIMXCH B MaOOpaTOPHBIX 
/COBUAX B TeYeHHe 3MMHero NepHoya roga. Kposb y sAryuiek Opaacb nocae 
SCKPEITHA FPYAHOM MoMocTH M3 *XeNyOUKa cepAlla MPM NOMOUTM WNpHua, 6e3 
[OOaBJICHUA KaKUX-JIHOO AHTHKOaryAAHTOB UM cTa6 HJIM3aTOpoB. Bpema 
B C€KyHax) CBepTbIBAaHHA KPOBM ONpesemaioch pH 37° B MpoOupKax Cain, 
IDM JoOaBsleHuu TpomOonacTuHa. TpoMOon acTHH MpHroTOBJAJICA H3 TKaHH Jler- 
UX JIATYLIKM. O6a JlerKHX OTMbIBaJIMCb OT KPOBM (PU3HONOrH4YeCKHM PacTBOpoM, 
PICYINMBAIUCb (PUMbTPOBAMbHOM OyMaroli MU pacTHpaJIMCb B CTYIIKe HM CMeLIMBa- 
Iucb c 3 MA comeBoro usMoMOruyecKkoro pacTBOpa. OTcToABINaACA KUIKOCTb 
iCOIb30Baslacb B 3kKcHepuMeHTe. B peakiuio Opasucb 0,5 MA KpoBH (HerIO- 
PENCTBeHHO H3 "cepyita) u 0,1 Ma serouHoro TpomOoMnsacTuHa. 

B onpirax Hcnoub30Baicd pacTBop cyxoro mpemapatTa TpoMOnHa, Nosyyae- 
fOrO H3 Mwla3Mbl JOWAayH. 

AKTHBHOCTh TPpoOMOUHa OMpeseANacb MO BPeMCHH CBePTbIBAHHA (B Ce- 
‘yHax) KPOBH JIAryIKH, pH CMelIMBaHHM B mpoOupKe 0,1 Ma KpoBH u 
),1 mM tTpom6uHa (npu 37°). 

PesyabraTu. Kak Buguo u3 Ta. 1, BBeeHHe TpoMOMHAa B MONOCTS 
Key OUKa Cepia HOPMAJIbHLIX MATyWleK BeweT K NOMHON MoTepe cmocoOHOcTH 
‘pobu ‘cBepteiBateca. [Ipu sTOoM HaOJiOqalocb COXpaHeHWe HOPMabHOH WMp- 
cy IAM. ; 
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Ta6Omuna f 


Vismenenue peakWHH aHTHCBepTbiBalouleH CHCTeMbI y JIAPYWIeK B 3aBHCHMOCTH 
oT yHKUMOHaTbHOrO COCTOAHHA TOJOBHOrO H CMMHHOTO Mo3ra 


CpepTbiBaHve KpOBH Mocme HHbEKILUK 
TPOMOHHA B NOIOCTh KeNyRouka 


Sires ig eve cepyua, ceK. 
TpomMO6uHa,| TPOMOHHA, 
mata a Pe " ceK. MJ AO HHBCK- yepe3 6 MHH. nocae 
ILHH HH bEKUHH 

HopMaJIbHbIe IAPYUIKH 34 7 0,35 10—11 |10800 (He cBepHysacb) 
JIsryuiku Cc paspylWeHHbIM 22 7—9 0,35 10 MruoBeHHo se cocy- 

CIMHHBIM MO3POM TMCTOM pycuie 
JIAryWIKH Cc paspylWeHHbIM 29 ¥ 0,4 41—12 | 10800 (ne cBepHysacb), 

TOJIOBHBIM MO3rOM 
JIArylIku C paspyWIeHHbIM 10 9 0,4 12, MrHoreHHo (B cOcy,H- | 

CNWHHBIM H TOJIOBHBIM cTOM pycuie) 

MO3TOM 


J[vaMeTpabHO MpOTHBONOJOKHIN pesybTaT HaOwuOfaeTCA B TeX Ke ycso~ 
BHAX, HO pH pa3spylwieHHH CNMHHOrO Mosra. TpoMOHH, BBeJeHHbIN B MOJOCTH; 
cepaua uepes 15—25 Mux. MocJle paspyWieHHA CNMHHOFO MOSra, BbISbIBaeT He- 
MeJJIeHHOe OOLee CBeEpTbIBAaHHe WHPKYJIMpyiouleH KPOBH B COCYAHCTOM pycuie- 
PaspyuleHve HIM yasleHve roJIOBHOrO MO3ra — KaK B OCTPOM, TaK H B XpOHH-~ 
YeCKOM OlIbITe — He OKa3bIBaJlO HHKaKOrO OTPHIaTeJIbHOrO BIMAHHA Ha (PyHK-. 
wHio ACC: KpOBb TepsAJIa CNOCOOHOCTb CBeEPTbIBaTbCA NOCJIe BBECHHA B MOJIOCTE. 
cepilla TPOMOHHa — TaK Ke, KaK 9TO HaOwlOJaeTCA Y HOPMaJIbHbIX 2KHBOTHEIX.. 

PesyJIbTaTbl STHX OMbITOB CBUJETEbCTBYIOT O TOM, UTO 3allHTHAaA peakllua. 
OpraHi3Ma JIATYWeK Ha NOABJIAIONLMUCA B WHpKyJIMpyiouleH KpPOBH TPOMOHH | 
MOXKET OCYHLECTBIIATbCA TOJIbKO IPH YCJIOBHH HOPMaJIbHOH (yHKUHH CNMHHOrO | 
MOSIra. 

OTH JlaHHble NO3BOIHIH MpeLNOOKUTb, YTO MPH HapyWieHHH HHHEpBalluu 
OTJICJIbHBIX YacTeH TeJla BO3MOX%KHO JIOKaJibHoe BbillaqeHHe dyHKuHH ACC. 

Y Jisryliek Ha ypOBHe MOACHHYHO-KpeCTHOBOFO CNIeTeHHA MpOvSBOANMACh 
OAHOCTOPOHHAA TMepepe3ska HePBHbIX CTBOJIOB 3afHeH KOHeuHOCTH: n. femoralis 
anterior u n. ischiadicus. Iloce nepepe3ku HepBoB B MepenmoHKax KOHeYHOCTH 
HaOJtOalocb NOHOe COXpaHeHHe WHPKyJIAWHH KpoBH. Uepe3 20 MuH. HH Yepes. 
24 uaca nocJle Mepepe3KH HEPBOB B *Ke/yAOueK cepa BBOAUIICA pacTBOp TpoM- 
OuHa. HanOouee nosxogsameh JIA STOO SKCMCPHMeHTa OKa3aJlacb 03a TPOM- 
6uHa, paBHas 0,1 Ma pacrBopa TpoMOuHa, CBepTbIBaIOlero PaBHblii OObEM KPOBH. 
AAryWKH np 37° B 9—10cek. Kountposem cu1y2KHAM JAPYUIKU C JeHepBupoBaH- 
HOH KOHEYHOCTHIO, KOTOPbIM BBOAMaCb Ta Ke 03a TPOMOMHa, HHAKTHBUPOBaH- 
Horo HarpeBaHueM rp 57° B TeyeHHe 5 MHH., a TaKxKe HOPMAJIbHbIe 2KHBOTHBIE,. 
NOJYYMBIIHe TY %e NO3y aKTHBHOTO TpoMOuHa. 

Y HOpMaJIbHBIX KOHTPOJIbHBIX JISTylieK HaOsOZaloch KpaTKOBpeMeHHOe: 
(2—3 MMH.) 3aMeJJIeHHe WMpPKYAWHH KPOBH B MepenOHKaX 3aQHHX JlanoK, 
HB OCOOCHHOCTH B JIeBO JlalKe, NOcJe BBEeHHA B NOJOCTb cepflla BbILeyKa- 
3aHHOW LO3bl TPOMOMHA, MOCJe Yero MPOHCXOAHNO BOCCTAHOBJIeHHe HOPMaJIbHOro: 
TOKa KpoBH. Tor xe pe3yJIbTaT ObI OTMeUeH H y JIATYWIeK, NOMYYMBINAX TPOM- 
OHH C Mocsexyronjel MeHepBallMe KoHeuHOCTeH (cM. TAO. 2). B catyuae Ke BBE- 
Ae€HAA TPOMOHHA B MOMOCTb cepsa AAryWiKaM, y KOTOPbIX Oblula MpezBapHTeb- 
HO JeHepBHpoOBaHa JieBad WIM MpaBawd KOHCYHOCTh, HaOJOJalacb NOMHaA ocTa- 
HOBKa TOKa KPOBH TOJIbKO B KallWJJIApax MepenoOHOK JeHepBUpOBaHHOM KOHeU- 
HocTH. BpeyeHHe TaKHM 2K€ XXHBOTHBIM HeaKTHBHOrO, Mporperoro, TpoMOuHa 
He OKa3bIBaJIO HAKaKOTO BJIMAHHA Ha HOPMAJIbHYIO WHPKYAWMIO KPOBH Kak 
B HOPMaJIbHOH, Tak H B J@HEPBUPOBaHHOH. KOHeUHOCTH. 

HeoOxouMo MoyuepKHYyTb, YTO yKasaHHblit adxpeKT HaGvOaica B ompiTe 
TOJbKO MPH yayHO MOAOOPaHHbix o3ax TpoMOvHa. YBemuueHHe JO3bI uacTo: 
BeIO K OCTAHOBKE IMPKYJIAWMH KPOBH B KanWJIapaxX KaK JeHepBHpOBaHHOH, 
TaK H HOPMa/IbHOH JlaNOK, MPH COXpaHeHHH OOuleH WHPKY/IAWHA KPOBH BO BceM: 
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TaOmuua 2 


|| Banaue eHepBallHH 3aqHel KOHeYHOCTH JATYWIKA Ha MeCTHOe O6pasoBaHHe crycTKOB 
KPOBH B KallWJJIAPHbIX COCy2axX NIpH BBeEeCHHH TPOMOHHA B KPOBAHOe pycio 


AKTHB- mt LlupkyauuaA KpOBU B KanuaApax 
qucao HOCTb 2 aur Ne€peNoHKH 3aqHel KOHEUHOCTH 
2K HBOTHEIx| TPOMOHHa,| TP 4 
ceK. wa 


aeBon npaBok 


OPMaJIbHBIe JIATYIUKH -+- 

-+ rpom6sH 30 10 — 412 0,1 Hopma Hopma 
WlopMaJIbHbIe JIATYWIKH -+- 
| -+- Tpom6uH c nocneny- 

joule JleHepBallveli OF- 

HOH 43 KOHeUHOCTeH 10 7—9 0,1 Hopma Hopma 
leHepBalua NeeOH KOHeU- 
| HocTH + TpomOHH 


Onbit ocTpplit 36 9 (9) OctTaHoska wup- | Hopma 
| Ky JAWHH 

|| Onpir xponnu. 10 9 0,4 Tpom603_— Ka- 

i] NWJIAPOB 


fleneppauna npasoli Ko- 
| HeyHOCTH -++ TpOMOHH 


Onpit ocTpHi 47 9 0,1 OcraHoBka wHp- | OcTaHoska Wup- 
KY JAWLMH KY AWLMH 

Onbit XpOHH4. A, 9 0,1 OcraHoska WHp- | Tpom6o3 kamuu- 
KyJIAWHH; 4e- JIAPOB; wac- 
pe3 2—3 MuH. THYHOe BOC- 
BOCCTAHOBMJI. CTaHOBJI. WHp- 
WMpKy Alan KYJAWHH ue- 

pes 30 mun. 


eHepBallHa JIeBol KOHeU- 
| HocTH -+ TpoMOHH, pa3- 
| pyWenHbili HarpeBaHHem 
H (57°) 10 0 Ona Hopma Hopma 


bpraHu3Me XKHBOTHOTO. YMeHbILeHHe O3bI NPHBOANIO K COXpaHeHMIO WupKy- 
AMM B KanwJJapax mepenoHoK NOLONbITHOH H KOHTpOJIbHOH KOHeUHOCTEeM. Cyle- 
yer Tak2Ke yKa3aTb, 4TO B JeBOM 3aHeh Jianke Jisrylek Hapylenhe Wupky- 
HAMM KPOBH B KaMWJIApaX ycTpaHsAJIOCcb BBeJeHHeM TpoMOHHa Ooviee Jerko, 
€M B IlpaBOH KOHeUHOCTH. 

B mocsleqyrouleM 9KCMepHMeHTe JIATyUIKaM Cc JleHepBHPOBaHHOH mnpaBor 

OHEYHOCTbIO BBOJHJIOCb B NOOCTb cepa m0 0,1 Ma pacTBopa renapHuHa (KOH- 
ieHTpauua 1 : 100000) u vepe3 2 MHH. Nocle STOrO MpOW3BOAMach HHbEKIMA 
rpomOuna (0,15 ma TpoMOuHa, CBepTbIBalolero KPOBb JIATYWeK Mp 37° BY cek.). 
B 9THX YCOBHAX WMPKYJIAWHA KPOBH B KalHJIApax NepenovoK JeHepBUPOBaH- 
HOH JlamKH MOJIHOCTbIO COXpaHsAAacb. 
Tlonyyenuble JaHHble CBUJeETEbCTBYIOT O TOM, UTO HapyWleHve WApKyALHN 
B KalWJIapaxX Je@HepBHPOBaHHbIX JlalOK ObwIO BbISBaHO ClielMpw4yecKUM CBep- 
TbIBaIOLIMM JeHCTBHeEM TPOMOHHA Ha KPOBb, HaXOJALULyIOCA B kanvJApax Mepe- 
MOHOK JeHePBHPOBaHHbIX JanoK. CileqOBaTeJIbHO, JeCHePBallHA Besa K MECTHOMY 
BbIKJIOYeHHIO dyHKWHH ACC. 

OKcnepHMeHT MOKasaJl, YTO BBeeHHe TPOMOHHA B MOMOCTb CepAlla HOPMaiIb- 
bIX JISAPYUICK BbISbIBAeCT PeaKUHIO CO CTOPOHBI OpraHv3Ma, B pe3yJIbTaTe KO- 
TOPOH B ILMPKYJMPyrOulel KPOBH MOABAIOTCA BELLeCTBA, MOMHOCTbIO OJIOKUPyt0- 
ule Mpowecc cBepTbiBaHHa. Taka KPOBb OT HOPMAJIbHbIX 2KHBOTHEIX, NOJlyuaB- 
UIMX ‘TPOMOHH, MOOGHO renapHHy, CMocoOHa MpesoXpanATh JAryWekK C paspy- 
WICHHbIM CIIMHHbIM MO3rOM OT OOLero TpOMOO3a, IPH MOcexyiouleM BBeeHHU 
MM B KPOBAHOe pycso TpomOuHa (cm. Taba. 3). 

Bpilllev31OX%KCHHbIe Pe3YJbTATbI IKCMEPHMCHTOB COPMaCyIOTCA CO CeaHHbIMH 
paHee pBbIBOJamMH (1, *) © cylleCTBOBaHHH B OpraHusMe HelporyMopaJbHon 
AHTHCBEPTHIBAIOIIeli CHCTeMbI H CBHJeTeIbCTBYIOT O HaJIMYHH TaKOM CHCTEMbI 
y ampu6uli (Rana temporaria). OkcMepHMeHTH! NOKasaJH, 4TO WeHTP pedslekTop- 
HO JLYPH, Nepefaronlei CHrHas O NOABJICHHH B ILMPKYJIMpylolleH KPOBH TPOM- 

215. 


Ta6Oauna 3 


SalluTHoe JeficTBHe BeIeCTB, BbIAeMACMBIX B KPOBAHOe pycO susnomorMyecKol 
aHTHCBepTbIBalolleli CHCTeMOM B OTBET Ha BHYTPHBeHHOe BBeeHHe TpoMOMHAa 


g & a3 
o av ‘ o a | CpBepTbiBaHue KPOBH Tocwie 
5 Ses 2 a o's WHbCKILHH TpOMOHHA, CeK. 
sm) On =) a. 
K ox as o oo 
S ae & Z oes Ea, 
Baas oe ae aes 3 | no unpex- ; 
g3 =o of Oa os un nocsie HHbeKUUU 
oom <te Eho An = @= 

HopMambuble = AT u- 6 g Opsoa 0 0 12 > 10800 (He cBep- 
Ki -+ TpoMOHH Hy 1acb) 

JInryuiku ¢c pa3spyuleH- 6 9 Oss 4) C 0 11 MruopeHHo (B cocy- 
HbIM CIMMHHbIM MO3- JMCTOM pycuie) . 
rom + TpoMOHH 

Jlaryuwiku c paspymen- | 415 9 Desty |) O45 Ih © 14 > 3600 (He cBepHy- 
HbIM CMMHHbIM ~MO3- W1acb) 

CoM ++ renapHH +- 
-+ TpomMOnH 

Jlaryuiku c pa3spyuten- | 16 9 0,30 |. 0 0,9 14 > 3600 (He cBepHy- 
HbIM CMMHHbIM Mo3- JIacb) 
romM + kpoBb OT Js- 

TylKH, NowyunBuieH 


TpomOuH, -+- TpomOuH 


OuHa OT XeMOpelenTOpoB cocyAUcTOrO pycia K TKAHSAM, BbIJe/AIOULHM B KPOBA- 
HOe PyCJIO AHTHCBEPTHIBAalOUHe aFeHTbl, Y JIATYWICK CBA3AH CO CIHHHbIM MO3FrOM. 


Mockosckul rocyapCTBeHHbIt YyHHBepCHTeT Tloctynuno 
um. M. B. Jlomonocosa 16 VII 1959 
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